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PREFACE TO THE ENGLISH EDITION 


The present book is the English version of a monograph ‘Die aristotelische 
Syllogistik’, which first appeared ten years ago in the series of Abhand- 
lungen edited by the Academy of Sciences in Gottingen.1 

In the preface to the English edition, I would first like to express my 
indebtedness to Mr. J. Barnes, now fellow of Oriel College, Oxford. He 
not only translated what must have been a difficult text with exemplary 
precision and ingenuity, but followed critically every argument and check- 
ed every reference. While translating it, he has improved the book. Of 
those changes which I have made on Mr. Barnes’ suggestion I note only 
the more important ones on pages 4, 12, 24sq, 32, 39, 61sq, and 158. 

Since the second edition of the German text appeared in 1963 some 
further reviews have been published, or come to my notice, which I have 
been able to make use of in improving the text of this new edition.? I 
must mention here especially the detailed critical discussions of my results 
and arguments published by Professor W. Wieland in the Philosophische 
Rundschau 14 (1966), 1-27 and by Professor E. Scheibe in Gnomon 39 
(1967), 454-64. Both scholars, while agreeing with the main drift and 
method of my interpretation, criticise some of my results and disagree 
with some of my arguments. It would not be possible to discuss these 
technical matters here with the necessary thoroughness. I shall do this 
elsewhere and refer the reader in the meantime to these reviews which 
deserve close study. Especially important are, I think, Scheibe’s new 
explanation of the exclusion of singular terms in A 1-7 (1.c. 457) and 
Wieland’s new account of the proofs by ecthesis (1.c. p. 25). Both reviewers 
have also, by private communication, given me useful hints for corrections 
and additions, which I gratefully acknowledge. One point of importance, 
however, raised by Wieland in his review, should not be passed over in 
silence: Wieland is generally less ready than I to suppose that Aristotle 
“knew”? some law of logic which he makes use of in his reasoning. I 
agree with Wieland that in some cases I have been somewhat overconfi- 
dent. However, the matter is probably less clear-cut than he assumes. 
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“Using” a law of logic and ‘‘knowing”’ it are not, it seems to me, related 
as ‘use’ and “‘mention’’ of names are. Between mere use and clear know- 
ledge of a law there may be some intermediate state - we may be half- 
aware of it. One may reason according to some law of logic without 
realising that there is such a law or that it is a logical law. One may also 
be sure one’s reasoning is a matter of logic, without being able to for- 
mulate the law or give an account of its validity. So, while accepting 
Wieland’s maxim (l.c. p. 2sq., 22 sqq.), I suggest that its practical applica- 
tion is difficult and must leave room for debate in most cases. 

In appendix A the reader will find, as a supplement, the text of a short 
article that appeared in Mind 68, 1959. I thank the editor of Mind, 
Professor G. Ryle, for his kind permission to reprint it here. I also wish 
to express my thanks to Dr. Dorothea Frede for her assistance in the 
proof-reading of the translation. 

That this book is now available in an English edition must be especially 
welcome to the author in view of the fact that the two most important 
works on its subject matter to appear in our time, Sir David Ross’ 
commentary (1949) and the monograph of Jan Lukasiewicz (1951), were 
published in English too. It will be evident to the reader how much the 
author has profited from the study of both these works, however much he 
disagrees on occasion with both authors. Perhaps it is too much to hope 
that this book will deserve a place beside these two classics. It will be 
enough if it helps some readers to understand Aristotle’s logical texts 
better and if it contributes to the recognition of the fundamental fact — 
so often neglected — that the history of philosophy requires a judicious 
balance between hermeneutic methods and skill in dealing with the 
philosophical problems which the texts are trying to settle. Since Lukasie- 
wicz has been my example in trying to reach this balance since I began my 
studies in the history of logic, I wish to dedicate the English version of 
my book to the memory of this great Polish logician. 


G. PAT ZIG 


Gottingen, October 1968 
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NOTES 
A third edition of the German text and a translation into Rumanian, produced under 
the auspices of the Rumanian Academy of Sciences in Bucharest, are to appear at 
the same time as this translation. 


. P.S. Popov, Voprosy filosofii, 1961, 178-179; 


D. Campanale, Rass. Sci. filos. 14 (1961), 364-365; 

Luciano Montoneri, Sophia 30, 3-4, July-Dec. 1962; 

K. Ennen, 8.J., Scholastik 40 (1965), 408-11; 

Czeslaw Lejewski, Journal of Symbolic Logic 31 (1966), 103-104; 
W. Wieland, Philosophische Rundschau 14 (1966), 1-27; and 

E. Scheibe, Gnomon 39 (1967), 454-464. 
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FROM THE PREFACE TO THE FIRST EDITION 


Renascent sciences reward their forebears with indifference or hostility. 
Later, however, historical curiosity grows, and present attainments must 
be measured against the accomplishments of the past: knowledge and 
self-knowledge alike are deepened by comparison with earlier incarna- 
tions. Sometimes forgotten achievements are rediscovered and _ their 
fertility revealed: and they are restored to their rightful place in history. 

The massive advance in formal logic since 1879, the year in which 
Gottlob Frege’s Begriffsschrift appeared, has drawn in its wake a revived 
interest in the history of logic. The expansion of logic over whole new 
domains — the logic of propositions, of relations, etc. — the more stringent 
demands for rigour in proof and conceptual precision, and the mechanical 
aids of the calculi, have long since demonstrated their importance in the 
technical manipulation of logical problems. In the last decades they have 
been put to serve the interpretation of logical texts of earlier centuries; 
how rich the yield here too may be was first shown by Heinrich Scholz’ 
Geschichte der Logik of 1931 and by Jan Lukasiewicz’ paper “Zur Ge- 
schichte der Aussagenlogik’ of 1935. 

Formal logic is perhaps unique among the sciences in being able to 
trace its origins back to one classical work — Aristotle’s Analytics. A 
contemporary presentation of Aristotle’s logic was therefore devoutly to 
be wished: it was provided by Lukasiewicz in his book Aristotle’s Syl- 
logistic from the standpoint of modern formal logic (Oxford, 1951). This 
book, it is no exaggeration to say, heralded a new era in the history of 
Aristotelian exegesis, a history spanning two thousand years. Lukasie- 
wicz proved that Aristotle’s syllogistic differs fundamentally from the 
so-called classical syllogistic, which travelled by devious paths through 
Boéthius, Petrus Hispanus and other writers from its origins in late 
antiquity to its present place in our text-books. He found further in 
Aristotle’s text many ideas explicitly formulated or at least intimated 
which are closely related to theorems of modern mathematical logic. 
He showed, in a word, that as a logician, even “from the standpoint of 
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modern formal logic’, Aristotle fully merited the admiration which 
posterity had so long bestowed on him for the wrong reasons. 

The vigour with which Lukasiewicz tried to relate Aristotle’s text in 
its entirety to the developed system of modern mathematical logic, and 
to construe Aristotle’s syllogistic as an embryonic form of modern logic, 
stimulated and tautened scholarly discussion of the Analytics: however, 
these two designs are, from another point of view, the basic faults of a 
book which otherwise shows such excellence and such uncommon 
acumen. If a concrete text, transmitted to us from the past, is treated as 
a mile-stone on the way to some other text, as an adumbration of later 
knowledge, then justice will not be done to the text itself or to its author. 
The published objections which have so far been raised against Lukasie- 
wicz’ method of interpretation all point in this direction — if they are not 
based on simple ignorance of or antipathy toward mathematical logic. 
On the other hand, Lukasiewicz’ book has shown incontrovertibly that 
a mere philological interpretation, innocent of detailed logical expertise, 
is not sufficient. This is corroborated by almost every page of W. D. Ross’ 
invaluable edition of the Analytics (Oxford, 1949) — a book which 
Lukasiewicz was not able to consult. 

In these circumstances it seemed worth while to try to interpret the 
Greek text of the Prior Analytics in a way that allows Aristotle to speak 
for himself, to pose his own problems and to answer them in his own 
manner. The long tradition of classical interpretation had to lend us the 
sensibility with which it has listened to the language of the text; only so 
could the Aristotelian half of Aristotle’s logic be grasped in its purity. To 
make the logical half apparent, the aid of modern logic and the results 
of Lukasiewicz’ exertions were indispensable. Thus, to put it picturesquely, 
we can say that the present investigations are an attempt to bridge the 
gap between Lukasiewicz’ logical systematization of the text and the 
traditional interpretations of the classical scholars. The sub-title of the 
work, ‘a logico-philological investigation’, is meant to indicate just this 
conjunction. 

The following five chapters, devoted to individual problems, try to 
prove that such a method of interpretation can lead to a new and more 
exact understanding of the text. 

G. PATZIG 
Gottingen, February 1959 
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The friendly reception which this book has met with in the scholarly 
world!, and the fact that it has for some time been out of print, have 
led me to hope that my effort to unite the logician’s systematization of 
Aristotle’s syllogistic with the classical scholar’s textual analysis of the 
Prior Analytics has provided some useful starting-points towards the 
interpretation of Aristotle’s logic. 

I have received most valuable help in the revision of this book from 
the instructive criticisms and developments of my views proposed by 
J. L. Ackrill in his review of the first edition. I am especially grateful 
to M. Bierich, J. Mau and C. F. von Weizsacker for valuable com- 
ments by letter and in conversation. Numerous important improvements 
have been contributed by my assistant R. Drieschner; he has also helped 
in extending the bibliography and in preparing the new impression for 
the printers. 

The principal results of chapters II (on the ‘perfection’ of syllogisms), 
IV (on the definition of the figures), and V (on Aristotle’s methods of 
proof and rejection) have met with a pleasing degree of acceptance. ... 
With regard to chapter I (on the difference between the Aristotelian and 
the traditional syllogism), I have come to see that the question whether 
Aristotle’s logic is a logic of propositions or of rules cannot be settled in 
favour of propositions as confidently as, following Lukasiewicz, I had 
formerly thought. 

It seems likely that this way of putting the question is improper. It 
has been shown that the presentation of Aristotle’s syllogistic with the 
help of Russell’s ‘material implication’ (Quine’s ‘conditional’; Lorenzen’s 
‘subjunction’) and the logical quantifiers, (x) and (4x), allows most but 
not all of the peculiarities of Aristotle’s system to be represented. Of 
the formal devices developed in the literature on mathematical logic, 
Lorenzen’s ‘logical implication’? now seems to me to come nearest to 
Aristotle’s ‘‘If...then...”’ connective®. 
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The fundamental criticism which, in chapter II, I thought had to be 
made against Aristotle’s distinction between ‘relative’ and ‘absolute’ 
necessity now seems to me to overshoot the mark‘. It remains true that 
many of Aristotle’s formulations are open to misconstruction and are 
potentially misleading, where it isa question of distinguishing between the 
necessary truth of the implication between premisses and conclusion and 
the necessity of the fact which the conclusion states. But a deeper study of 
the text shows that Aristotle did see very clearly the real difference 
between these two sorts of necessity. And that is of course the most 
important point. 

If I were to rewrite this book, I should be still more circumspect than 
I was before in ascribing logical errors to Aristotle. We may not assume 
that he can have made no mistakes at all; but it seems to me reasonable 
that we should first see if we have not misunderstood Aristotle before we 
decide to reproach him. [Secondly, as I have indicated, I have become a 
little more sceptical of the sesame of modern formal methods in historical 
enquiries in the field of logic; but I believe that we are no longer at 
liberty to choose any other method. ] 

Secondly, in some places my criticisms of nineteenth and twentieth 
century scholars now seem to me much too harsh in substance and in tone. 
A new point of view carries with it the danger of onesidedness; I have 
come to see that even the views — which I still reyect — of Waitz, Trendelen- 
burg and Maier are backed by reasons which must be taken seriously. 
In the work of Prantl alone I can still find no such reasons. 

Finally, I would like to take this opportunity to remove a misunder- 
standing which some of my statements might suggest, and which I find 
most clearly expressed in Allan’s review (l.c. p. 36): my criticism of the 
nineteenth century interpreters who based Aristotle’s syllogistic on his 
metaphysics may easily be taken to imply that these two pillars of philos- 
ophy stand completely unrelated in Aristotle’s works. I never intended to 
advance this view, which is, historically speaking, evidently false; it is 
quite different from the thesis which I believe I have established: that the 
validity of the propositions in Aristotle’s syllogistic can, neither in fact 
nor in Aristotle’s opinion, be thought dependent on the truth of certain 
ontological propositions. It is consistent with this view both that Aris- 


XVI 


FROM THE PREFACE TO THE SECOND EDITION 


totle’s presentation of his syllogistic is unconsciously influenced in many 
ways by his ontological predilections, and also that the marrow of 
Aristotle’s ontology contains views which mirror his logical tenets. 
If a causal connexion between Aristotle’s logic and his ontology must be 
found, it seems to me more correct to base his ontology on his logic than 
the other way about. This relationship appears to recur in Leibniz. 


G. PATZIG 
Hamburg, February 1963 


NOTES 


* Certain of the detailed points made in this preface have been transferred in this 
edition to the body of the text. 

1. The detailed reviews which have come to my notice are those by A. Lumpe (Philos. 
Lit. Anz. 13 (1960), 147-149), by J. Mau (DLZ 62 (1961), 112-115), by D. J. Allan 
(Class. Rev. [N.S.] 11 (1961), 34-36), and by J. L. Ackrill (Critical Notice’, Mind 71 
(1962), 107-117). The fact that these reviewers, all classical scholars by trade, have 
understood my argument perfectly, even if they have not accepted it all, is particular- 
ly gratifying in view of W. Theiler’s prophecy (Mus. Hely. 18 (1961), 240) that only 
a few classicists would “‘take off into the abstract air of mathematical logic” and 


the majority ‘‘would prefer to remain on ferra firma with Maier, ... Hartmann and 
Solmsen, where Aristotle’s logic can be seen as an offshoot of Plato’s ontological 
speculations.” 


2. Cf. Lorenzen, Formale Logik (1958), §§ 2, 7, 8. 

3. I am strengthened in this belief by K. Ebbinghaus’ book, Ein formales Modell der 
Syllogistik des Aristoteles, Hypomnemata, Heft 9, Gottingen, 1964. 

4. Thus I accept the criticisms on this point offered by Lumpe, Mau and Ackrill. 
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CHAPTER I 


WHAT IS AN ARISTOTELIAN SYLLOGISM? 


§ 1. The Traditional Form of the Syllogism 


A celebrated argument at once springs to mind when the syllogism comes 
under discussion. The Scholastics called it Barbara, and it runs as follows: 


All men are mortal, 
Socrates is a man, 
therefore: Socrates is mortal. 


This sort of inference is generally represented with a line under the prem- 
isses in place of the “‘therefore’’, and with variables for concrete terms: 


All M is P, 
Sis M 
© 18h. 

These facts are familiar; we may further assume it well-known that 
this type of argument was first examined by Aristotle (384-322 B.C.) in 
his Analytics, and, perhaps, that such inferences occur in four ‘figures’ — 
although Aristotle, oddly enough, recognised only three. These figures 
are distinguished bythe position of the middle term, usually symbolised 
by M, which alone of the three terms of a valid inference appears in both 
‘premisses’ (the propositions from which we infer) but does not appear 
in the ‘conclusion’ (the proposition to which we infer). If the middle term 
stands, as it were, chiastically, as it does in our example, the syllogism 
is in either the first or the fourth figure of traditional logic, the first figure 
in Aristotelian logic; if it stands at the end of both premises, we have the 
second figure, if at the beginning of both, the third.t 

The ‘moods’ of each ‘figure’ are differentiated from one another solely 
by the logical character of their premisses and conclusion, which must 
always be either universal or particular and either affirmative or negative 
propositions. The mediaeval logicians introduced the symbols a, e, i, and 
o to stand for these types of proposition: “SaP” is the customary ab- 
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breviation for “All S is P”’, “SeP” for ‘““No S is P”, “SiP” for “Some 
Sis P’ and “SoP” for “Some S is not P”’. a, e, i, and o together make 
up all the possible /ogical relations between two terms; moreover, since 
o and i are the negations of a and e respectively, a, e, and not-a and not-e 
(or i, 0, not-i and not-o) would suffice. Since the possible ways of com- 
bining four elements into sets of three members number 4° or 64, there 
are for each figure 64 different groups of three propositions; of these 
only six groups in each case are valid sy/logisms. Aristotle indeed names 
only four moods in the first and second figures; for if an inference vali- 
dates a universal conclusion, he does not separately count the correspond- 
ing inferences to a particular conclusion which is of course also (a fortiori) 
valid. 

The traditional names2 of the valid moods (Barbara, Ferio, Calemes, 
Fresison etc.) were ingeniously contrived to reveal their formal properties: 
all the names are trisyllabic, the vowel of each syllable indicating the 
logical form of the proposition which it represents; thus Ferio stands for 
the syllogism MeP &SiM-—SoP.* The names also serve to show how the 
moods can be ‘reduced’ to syllogisms of the first figure, and thereby be 
proved: this is connected with Aristotle’s doctrine that syllogisms of the 
first figure, and they alone, are ‘perfect’. (See Chapter III.) Again, from 
the evidence supplied by the names we can easily discover to which figure 
any inference whose scholastic name we know must belong; in practice, 
however, it is more convenient to get by heart the well-known mne- 
monic? which sets out the distribution of the moods in the figures. In the 
course of this enquiry I shall regularly note in brackets after the name of 
a syllogism the figure to which it belongs. With the help of the schemata 
of the figures on page 13 and the explanation of the names and their 
vowels given above, the reader will always find it perfectly easy to con- 
struct in its traditional form any syllogism to which I refer. Darapzti (III), 
for example, could at once be written out as MaP& MaS-— SiP. 

Earlier writers®> have occasionally pointed out that an Aristotelian 
syllogism differs markedly, from a formal point of view, from the infer- 
ence-schema of traditional logic which we cited above; but the first to 
insist with due emphasis that these differences be taken into account was 
Lukasiewicz, who treated them comprehensively and in detail.® It is ex- 
pedient to start with a brief discussion of these differences since the far- 
reaching misunderstandings of Aristotle’s syllogistic theory by later com- 
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mentators, with which we shall have to concern ourselves in the course 
of this study, owe their origins in large part to the equation of the Aris- 
totelian with the traditional syllogism. 


§ 2. Propositions and Rules of Inference 


A traditional syllogism is a compound of three propositions, which are 
usually written without connectives one below another. A line beneath 
the two premisses or a “‘therefore”’ before the third proposition indicates 
that the last ‘follows from’ the other two. The traditional syllogism is 
therefore not itself a proposition that can be true or false: it is a com- 
pound of three such propositions. The assertion that such a compound 
of propositions is a syllogism (i.e. a valid syllogism) is ambiguous, its 
meaning depending on whether the propositions are composed of con- 
crete terms or of variables. Our first example was: 


All men are mortal, 
Socrates is a man, 
therefore: Socrates is mortal; 


the assertion that this is a valid syllogism means that the premisses are 
true and hence the conclusion too is true.” If, on the other hand, an infer- 
ence contains only variables, as in our second example: 


All M is P, 

Sis M 

Diiserc 
then to assert that the syllogism is valid means that, if terms are sub- 
stituted for M, P, and S such as to make both premisses into true pro- 
positions, then the conclusion, “‘S is P”’, must also be recognised as true. 
From a logical point of view the first syllogism is a proof of the conclusion, 
the second-a.rule.of proof. Traditional logic tends to ignore completely 
or even explicitly excludes the case where the premisses are false. 

An Aristotelian inference is, by contrast, a proposition having the form 
of an “if... then ...” implication, its antecedent is the conjunction of the 
premisses (ie. the two premisses conjoined by an “and” into.one propo- 
sition), and its consequent consists of the conclusion. To bring our initial 
example into Aristotelian form it would be necessary to write: 
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If all men are mortal and Socrates is a man, then Socrates 
is mortal. 


This is a single proposition, although one put together from several propo- 
sitions, and as such it is immediately true or false — there is no need to 
seek further, extraneous information, to consider what is the significance 
of the order of the propositions, of the line under the premisses, and so 
on. In Aristotle syllogisms with variables in the place of concrete terms 
preponderate; indeed, in the systematic exposition of syllogistic (APr. A 
1-7), with the interpretation of which we shall be primarily concerned, 
there is no example of a syllogism with concrete terms. Nevertheless, 
propositions of the form: 


If A belongs to no B and B to some C, it is necessary that 
A does not belong to some C (APr. A 4, 26a25-27), 


are still propositions; they are true or false, and their truth or falsehood 
can be proved by the application of definite rules. This also explains how 
Aristotle can admit syllogisms with false premisses as perfectly valid.§ 

It is not, of course, correct to say that Aristotle never produced a syllo- 
gism couched in the traditional formulation, which was current in late 
antiquity, in which the premisses stand unconnected after one another 
and the conclusion is introduced by “‘therefore” (Gpa).? Such forms do 
in fact sometimes occur in Aristotle, in places where interpolation is 
inconceivable. (E.g. APr. A 38, 49a32-35; APst. A 6, 75a9-11; A 13, 
78b24-28.) The majority of these cases, however, concern arguments with 
concrete terms: it is natural to put the syllogism in the form of a proof 
if it is known on other grounds that the premisses are true. At all events, 
Lukasiewicz’s assertion, invalid for the Analytics as a whole, does hold 
for the systematic treatment of the syllogism in the first seven chapters of 
the Prior Analytics. 


§ 3. Singular Terms 


In his syllogistic Aristotle uses no singular judgments (“Socrates is a 
man’’) as premisses of valid inferences. It is true that Lukasiewicz (AS, 
pp. 5-7) is wrong in saying that in the Prior Analytics Aristotle quotes 
no argument containing singular propositions; for in B 27 (70a16-20) a 
syllogism in Darapti (II1) — albeit an invalid one — occurs in which “‘Pitta- 
kos” stands as the middle term; and “‘Aristomenes”’ and “Mikkalos’’ 
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appear in one passage (A 33, 47b15 sqq.) as terms of premisses, from 
which, admittedly — on other grounds —, nothing can’ be deduced. Never- 
theless, it remains an important and indubitable fact that in his survey of 
the possible propositional forms, a, e, i, and o (APr. A 1, 24a16 sqq.), 
Aristotle fails to mention singular propositions, and he is obviously 
inclined to exclude them from his systematic discussions of syllogistic 
form. 

On his reasons for doing this the best commentators are in agreement: 
Ross!° draws attention to Aristotle’s remark that discussions and en- 
quiries of a scientific nature almost always concern objects which are 
neither individuals nor terms of the highest generality (categories) — this 
concludes a description of the three groups of Svta (sic) according to 
their predicability (APr. A 27, 43a25-43). Lukasiewicz, (AS, p. 6), refer- 
ring to the same passage, thinks that Aristotle wished to bar from his 
syllogistic all those terms which could not appear in true propositions 
both in subject and in predicate position. For in each figure there must 
be a term which occurs once as subject and once as predicate: M in the 
first figure, P in the second, S in the third, (and all three terms in the 
fourth, which Aristotle did not discuss). 

A peculiarity of the language of this passage may afford a somewhat 
deeper understanding: when Aristotle distinguishes ‘proper names’, ‘spe- 
cies’, and ‘categories’ according to their predicability, he speaks not of 
three kinds of Spout or terms but of three kinds of ‘beings’. Lukasiewicz 
(AS, p. 6) simply calls this an error on Aristotle’s part: things cannot be 
predicated, only terms can1!. That is obvious; however, we are dealing 
with Aristotle, and in such a case we ought perhaps to try to understand 
why he uses such peculiar language. There seems to be a noticeable ten- 
dency here to avoid the expressions “‘6poc’’, “dvoya’”’, and “Adyoc” for 
categories and individuals or for their names: chapter A 27 of the Prior 
Analytics does not offer a division of terms into individual-terms, species- 
terms and categories, but a division of ‘beings’ into individuals (sensibles 
~ and their names), universals (and the terms standing for them), and the 
categories, which are not properly terms at all (they cannot be defined, 
since every definition must be per genus proximum et differentiam speci- 
ficam, and in the case of the categories there is no longer a genus proxi- 
mum). ‘Individuals’, according to Aristotle (cf. APst. B 19), are grasped 
by means of perception; the first principles, among which are the cate- 
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gories, are known by intuition (vobc); while terms (in the proper sense) 
are the province of émtoth pn (scientific knowledge). Syllogistic, then, will 
be the theory of certain relations between terms of the middle class which 
are neither names of individuals nor categories. 

If, as Ross has good grounds for conjecturing, Aristotle had really 
restricted the argument-range of his term-variables to this middle class 
because the sciences do as a matter of fact for the most part deal with 
such terms, the rather unsatisfactory consequence would follow that 
Aristotle oriented his logic by reference to the linguistic habits which the 
sciences as a matter of fact exhibit. Lukasiewicz realized the seriousness 
of this and he therefore adduced as a possible motive (“the true reason’, 
AS, p. 6) for Aristotle’s decision the further, /ogical, fact that in each of 
the three Aristotelian figures one term must always occur once. as subject 
and once as predicate. Since singular terms cannot function as predicates, 
and categories (according to Aristotle’s explicit, if disputable, doctrine) 
cannot function as subjects, Aristotle excluded these types of term from 
the range of the variables P, M and S. It should be pointed out, however, 
that there are terms in Aristotle’s figures which occur only as subject (S 
in I and IJ) and others which occur only as predicate (P in I and III)!?: 
and in these positions at least singular terms or categories could occur 
without causing qualms. 

The question can, however, be given a more decisive answer, and I 
think, asatisfactory one. For the division of ‘6vtq’ into the three classes 
of A 27 serves to prepare the ground!8 for the following chapter, A 28, 
in which Aristotle sets out procedures whereby certain propositions of 
the forms SaP, SeP, SiP and SoP can be proved. Here he assumes without 
further argument that for each term there exists both a term which may 
appear as subject to it (subordinate term) and a term which may appear 
as predicate of it (‘superordinate’ term). The recommended procedure 
for proving SaP, for example, consists in examining the set of predicates 
of S and the set of subjects of P for a common element. This element could 
then serve as the middle term in a syllogism: 


MaP &SaM- SaP. 


An element common to the subject-terms of S and the subject-terms of 
P permits the construction of a syllogism in Darapti (11): 


Mak & MaS— SiP. 


WHAT IS AN ARISTOTELIAN SYLLOGISM? 


To prove a proposition of the form SeP, Aristotle introduces the notion 
of a set of terms ‘contrary’ to a given term (@ py évdéyétar abt napetvat, 
44a4-5), and establishes that an element common to the set of contrary 
terms of the predicate term and the set of predicate terms of the subject 
term allows a syllogism in Cesare (I1).14 SoP may be proved by finding 
a common element among the contrary predicates of P and the subjects 
of S; the syllogism (after conversion of the major premiss, cf. n. 14) is in 
Felapton (II): 


MeP & MaS— SoP. 


The expression “one must examine the set of subject (predicate, con- 
trary) terms of S (P)” clearly presupposes that in each case these sets 
have at least one member. The following axioms therefore hold for the 
procedures of A 28: 

(1) Every term which can appear in a syllogism as the value of a variable 
P(S), has at least one proper subordinate term. J.e.: for all P (S) there 
is a term M such that MaP (MaS) but not PaM (SaM) holds. 

(2) Every term which can appear in a syllogism as the value of a variable 
P(S), has at least one proper superordinate term. I.e.: for all P (S) 
there is a term M such that PaM (SaM) but not MaP (MaS) holds. 

(3) Every term which can appear in a syllogism as the value of a variable 
P(S), has at least one contrary term. I.e.: for all P (S) there is a term 
M such that MeP (MeS) holds — so that P (S) can be predicated of 
no element of the class defined by M. 

It is clear that singular terms do not satisfy axiom (1) and that cate- 
gories (on Aristotle’s definition) do not satisfy axiom (2). Furthermore, 
axioms (3) and (1) would exclude the universal class, since its contrary 
is the null class and this has no subordinate term below it. But the uni- 
versal class has already been excluded by Aristotle on other consider- 
ations (Met. B 3, 998b22-27). It would be rash to assert that Aristotle 
realized clearly that the procedure of A 28 presupposes these three axioms. 
On the other hand, it is most striking that the argument of A 27 aims at 
excluding precisely those terms which do not satisfy our axioms. We may 
therefore propose with some confidence that the real motive for Aris- 
totle’s restricting, in A 27, the range of the syllogistic variables to terms 
of middle generality, was his desire to found the procedure described in 
A 28 on firm logical grounds. For the fact adduced by Lukasiewicz is not 
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once mentioned in our passage; and the reason alleged by Ross for the 
restriction — Aristotle’s deference to the actual practice of the sciences, 
which he describes with care (oxed0v, paAtota: 43a42sq) — is far better 
understood as a justification of his procedure, an assurance that it does 
not prejudice the sciences. Aristotle’s syllogistic can now be defined, 
more precisely than was done on page 5sq., as the theory of certain relations 
between terms which satisfy the axioms (1)—-(3). What these ‘certain re- 
lations’ are must now be made clear.® 


§ 4. Formulation of the Premisses 


An Aristotelian syllogism differs from a traditional syllogism (a) by its 
being a proposition, (b) by the rules governing the range of its variables, 
and (c) by the linguistic expression used for the logical relations in which 
the variables or their arguments stand to one another. 

We have seen, (a), that an Aristotelian syllogism is a single proposition 
of the form “If A, then B’’, the antecedent being the conjunction of the 
premisses and the consequent the conclusion. A traditional syllogism, on 
the other hand, is a rule of inference, asserting that from two propositions 
of a certain kind we can pass to a third proposition. Thus the traditional 
syllogism is by its nature a proposition about three propositions, whereas 
the Aristotelian syllogism is a proposition constructed out of three propo- 
sitions. 

We saw, (b), that only terms which satisfy the axioms (1)—(3) of page 7 
are admitted as arguments for the variables of an Aristotelian syllogism. 
This restriction does not apply to the traditional syllogism. 

Compared to these important Jogical differences, the contrasting ex- 
pressions used by Aristotle and traditional logic to stand for the logical 
relations between the variables represent a difference which is merely 
terminological. However, this difference, precisely because it has been 
generally disregarded, has played an important part in the traditional 
interpretation of Aristotle’s syllogistic. It is largely on account of this that 
Aristotle’s distinction between ‘perfect’ and ‘imperfect’ syllogisms, and 
hence his preference for the first figure, have been often discussed and 
never understood. Again, unless this terminological difference is noted, 
Aristotle’s definitions of the terms (major, middle, minor) and of the 
individual figures remains incomprehensible. With its help these contro- 
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versial questions can receive satisfactory — and, moreover, perfectly 
simple — solutions. Further, we can then understand the scandalous fact 
that Aristotle ‘failed to recognise’ the fourth figure as such in spite of his 
allowing all its individual moods to be valid syllogisms. The corrections 
to the customary interpretations which will be proposed in Chapters II 
and IV, would, I am convinced, have occurred to any careful student of 
the Prior Analytics who had taken the trouble to put quite out of mind 
his knowledge of traditional syllogistic and to refrain from the unthinking 
replacement of Aristotle’s own language by “the formulations of later 
logic which are both more familiar and easier to work with’’.16 

The difference in question consists merely in this: in the systematic 
exposition of his syllogistic Aristotle never constructs propositions of the 
form “Sis P” (“A éotiv B”’), but always writes “The A belongs to B”’; 
more exactly, he always writes ““The A belongs to all B”’ or “The A be- 
longs to no B” or “The A belongs to some B” or “‘The A does not belong 
to some B”’. (t0 A navti TH B brapyet, TO A ODdSsvi TH B OnApyet, TO A 
tivi TO B dnapyet, TO A tIvi TO Bod bndpyet: A 4, 26b3, 26a25, 36, 37.) 
Instead of ‘“‘belong to”’ he also uses the relation “‘be said of’’!’, and 
occasionally the expressions “A follows the B’’18 or “Bis in A as ina 
whole’”’ — the latter being defined as equivalent to “The A belongs to 
every B’’.19 Thus in place of “All Greeks are men”’ Aristotle, in his syllo- 
gistic, would have written ‘‘Man belongs to all Greeks” or “Man ts said 
of all Greeks’”’ or “‘Man follows all Greeks” or “Greek is in man as in 
a whole’’. I say “would have written’’; for in his systematic presentation 
of syllogistic Aristotle in fact formulates all syllogisms with variables and 
none with concrete terms. 

All these expressions are as unnatural in Greek as they are in English. 
This assertion does not rest on our feeling for the Greek language; for 
Alexander of Aphrodisias (c. 200 A.D.) explicitly emphasized the fact in 
a passage of his commentary on the Prior Analytics which we shall shortly 
consider in more detail. Besides, Aristotle formulates his examples (except 
in the exposition of the theory, APr. A 4-7) both in ordinary language 
and in his technical terminology.2° At the beginning of the book we find 
statements of the form ‘“‘No pleasure is good” or ‘“‘Some pleasure is 
good” (A 2, 25a6, 11) next to “Animal belongs to all man”, “Man does 
not belong to all animal’’, “Man does not belong to some animal” (A 2, 
25a25, 12). In the course of his further arguments in the Analytics Aris- 
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totle adheres to the technical idiom faithfully and without exception when 
dealing with propositions containing variables, while for propositions 
containing concrete terms he uses both the natural and the technical 
expressions. The syllogistic expansion of the enthymeme, for example, is 
written once in ordinary language: 


(All) ambitious men are generous; Pittakos is ambitious; 
Pittakos is generous (APr. B 27, 70a26-27); 


and once in technical terminology: 


Paleness follows pregnant women, and paleness follows this 
woman (70a21 — the (invalid) conclusion is not so formu- 
lated: 6t1 «0ét). 


In the syllogism with concrete terms (APst. B 16, 98b5-10), which Luka- 
siewicz quotes (AS, p. 2), propositions with variables and propositions 
with concrete terms stand in immediate juxtaposition: 


Let A stand for ‘deciduous’, B for ‘broad-leaved’, C for ‘vine’. 
(Then:) if to the B (properly “‘to all B’’) the A belongs — for 
everything broad-leaved is deciduous — and to the C (properly 
“to all C’”’) the B belongs — for every vine (is) broad-leaved — 
to the C (properly “‘to all C’’) the A belongs and every vine 
is deciduous.?! 


From this example we can see quite clearly that the transition from the 
artificial idiom of logic, in which the propositions contain variables, to 
everyday — though still scientific - language, in which concrete terms 
occur, allows the ‘natural’ expression “‘A is B’’ to supplant surreptitiously 
the technical locution “B belongs to the A’’. 

We cannot but ask why Aristotle introduced, and firmly adhered to 
throughout his systematic exposition, a mode of speech which is un- 
natural and which, as the cited passages show, he fe/t to be unnatural. 
None of the modern commentators, including Lukasiewicz, has even 
posed this question. If the difference is noticed, Aristotle’s “‘usual prac- 
tice” is invoked (Uberweg, SdL®, p. 331). Carl Prantl in his Geschichte 
der Logik im Abendlande mentions neither this nor the other differences 
between the Aristotelian and the traditional syllogism which we have 
noted, although he is much exercised to separate off Aristotle’s logic from 
the “degenerate” traditional logic (Prantl I, pp. 348; 402). Alexander of 
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Aphrodisias, however, in the passage from his commentary mentioned 
above”, not only pointed to the artificiality of Aristotle’s language, but 
also tried to find an answer to the question which must now force itself 
on any conscientious interpreter: What could be the purpose of such 
artificiality? He presents three possible reasons; the first I do not under- 
stand, the second I hold to be completely correct, and the third to be 
demonstrably false. The first reason is supposed to be “‘because in this 
way the union of the terms (cvvaymy1 tOv Adyov) is clear” 23; the second 
“because in this way it is clearer which term is the subject and which the 
predicate”’; the third ‘because in this way the first position in the propo- 
sition is held by the predicate which, being more general, is also first by 
nature’. The first of these statements I do not, as I said, understand.24 

The second points out that in the normal formulation, ‘‘A is B’’, both 
the linked terms are in the nominative case, so that to distinguish subject 
from predicate we depend upon the conventional order of the terms in 
the proposition — a convention which, in Greek as in English, is sometimes 
violated.25 The formulae “‘The A is said of all B”’, ““The A belongs to all 
B” and the other idioms preferred by Aristotle have this in common: in 
all of them the predicate is always in the nominative, the subject in the 
dative or (for the Greek katnyopsio@a1 and Aéyeo@at) in the genitive. 
While “A is B’’ may be compared to a balance, both pans of which hold 
a term, the picture, if any, suggested by all Aristotle’s formulae is of some 
ordered process (“belong to’’, ‘“‘follow’’). I offer here the hesitant con- 
jecture that the tendency which has continually reappeared in the history 
of logic, not least in more recent times, of conceiving a judgment as an 
equation, or even as an expression of identity?®, derives a good deal, if 
not all, of its force from the purely conventional wording of the schema 
“S is P’’; this persuasive imagery is shunned by Aristotle’s artificial 
terminology no less than by the symbolism of modern mathematical 
logic, where singular judgments appear as $(q@), and the formula ¢(x)> 
—> (x) expresses with similar clarity the order of the propositional con- 
nexion in a universal judgment. Thus Aristotle was induced to deviate 
from ordinary language because he wanted his linguistic expression to 
reveal with all possible clarity the logical structure of the propositions 
which enter the syllogism as premisses or conclusion. 

Aristotle goes yet further in his attempt to illuminate the logical struc- 
ture of propositions by their linguistic formulation: he introduces (APr. 
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A 41, 49b14-31) as an equivalent and clearer formulation of the propo- 
sition ““The A belongs to every B”’ the sentence “The A belongs to all to 
which B belongs’. This is yet further distant from the normal expression 
“All Bis A”. The new formula is close to the formal implication “For 
all x: if B belongs to x then A belongs to x’’, symbolically “(x) (Bx Ax)”, 
which is of course the modern substitute for the traditional “All Bis A”’. 
It is probable that Aristotle first developed this formulation after he had 
written his systematic exposition of syllogistic, in which propositions of 
the type “‘A belongs to all B” appear. It is only in his modal logic (APr. 
A 8-22) that he adopts this idiom (e.g. A 13, 32b25—29), and this is clearly 
later than the syllogistic theory of A 1-6 which it presupposes. For the 
present argument, however, it is enough if this example again reveals how 
deliberately Aristotle chose his language.?’ 

Finally, Alexander’s last statement can easily be refuted. He conjec- 
tures as a possible reason for Aristotle’s technical mode of speech, the 
desire to grant the (more general) predicate term the first place in the 
proposition to which its ‘natural priority’ entitles it. But even in his new 
terminology Aristotle inverts the order of the terms on occasion, and for 
“The A belongs to the B”’ writes ““To the B belongs the A’’; indeed this 
is quite frequent: e.g. APr. A 2, 25a15-17; A 5, 27b3, 15, 18; A 6, 28a20, 
29; 025; A 7, 29a39, b10, 14; B12, 62a31; 8 13, 62014, 16, 13; APst. A 
13, 78b2; A 26, 87a4: we have already met it in the example of the broad- 
leaved plants (APst. B 16, 98b6). 


§ 5. The Aristotelian Form of the Syllogism 


At the beginning of this chapter we set out the customary example of an 
‘Aristotelian’ inference: 


All men are mortal 
Socrates is a man 


Socrates is mortal. 


We have already moved a considerable distance away from this. We saw 
that in his systematic presentation of the theory of the syllogism Aristotle 
only produces syllogisms which have the form of an “If ... then ...”’ 
proposition. Secondly, he uses (indeed was the first to use) variables 
(A, B, C...) in the place of concrete terms. Thirdly, special rules govern , 
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the range of possible arguments for these variables. And finally to express 
the relations which hold between the variables, Aristotle avoids the usual 
copula of traditional logic and fashions different formulae. An Aristote- 
lian syllogism, then, is a proposition of the form: 


If the A belongs to all B and the B belongs to all C, then the 
A belongs to all C. 


This would be the Aristotelian counterpart of the traditional Barbara. 
However, Aristotle’s actual formulation of this syllogism (APr. A 4, 
25b37-39) is still slightly different. The first difference is insignificant: 
instead of the expression “belong to’’, which elsewhere preponderates, 
Aristotle employs the equivalent “‘be said of’’. We need consider this no 
further. The second difference is important: one word is added to the 
conclusion; it reads: 


“then the A necessarily belongs to all C”’. 


The addition consists of the word “necessarily” (Gvd@y«n). The task of 
the following chapter is to investigate the difficult question of what this 
word means in Aristotle’s logic. 


NOTES 

1 I MP IL.PM MI. MP IV. PM 
SM SM MS MS 

Spe SP SP SP 


Controversy surrounds the question why Aristotle does not distinguish the fourth 
from the first figure and only mentions the valid moods of the fourth figure, 
treating them as additional moods of the first, in two (later) supplementary chap- 
ters. The question will be discussed in Ch. IV (esp. § 25). 

2. These names, or at least their close relatives, are first found in the Summulae 
Logicales of Petrus Hispanus (Pope John XXI, ob. 1277). Cf. I.M. Bochenski, 
Formale Logik (hereafter cited as: FL), pp. 244 sqq., English translation (here- 
after: HFL), pp. 210 sqq. 

3. In the language of mathematical logic. Read: “If MeP and SiM, then SoP”’. 


4. Barbara, Celarent primae, Darii Ferioque; 
Cesare, Camestres, Festino, Baroco secundae; 
tertia grande sonans recitat Darapti, Felapton, 
Disamis, Datisi, Bocardo, Ferison; quartae 
sunt Bamalip, Calemes, Dimatis, Fesapo, Fresison. 


5. E.g. H. Maier, Die Syllogistik des Aristoteles (1896-1900; hereafter cited as: SdA) 
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Il, 1, p. 74; F. Uberweg, System der Logik, (5th ed. 1882; hereafter: SdL‘), p. 331. 
Characteristically, C. Prantl passes over this distinction in silence in his Geschichte 
der Logik im Abendlande (1 1855, II 1861; hereafter: Prantl). 


. J. Lukasiewicz, Aristotle’s Syllogistic from the standpoint of modern formal logic 


(1951; 2nd ed. 1957; hereafter: AS), pp. 1 sqq. (The page-numbers of all my 
citations from this book apply to the first and second editions alike.) 


. A.N. Whitehead and B. Russell, Principia Mathematica I (1910; hereafter: PM), 


p. 28: ‘‘Syllogisms are traditionally expressed with ‘therefore’ as if they asserted 
both premisses and conclusion. This is, of course, merely a slipshod way of speak- 
ing, since what is really asserted is only the connection of premisses with con- 
clusion.” 


. On this cf. my paper ‘Aristotle and syllogisms from false premisses’, Mind 68 


(1959), 186-192 (See Appendix, below p. 196). 


. So Lukasiewicz, AS, p. 21. 
. W.D. Ross, Aristotle’s Prior and Posterior Analytics (1949; hereafter: APPA), 


p. 289. 


. However, Aristotle talks here not of ‘things’ (tpdypata) but of ‘beings’ (6vta) 


it is at least possible that he is giving in this passage a tripartite classification of 
beings: one class (the individuals) is defined by the fact that its members (or rather 
their names) can only be quartered in the subject place of a meaningful propo- 
sition; the second (the categories) by the fact that its members (their names) can 
occur only in the predicate place; members of the third class - terms proper — may 
appear in both places of a true proposition. 

Bochenski (FL, p. 81; HFL, p. 70) supposes the reason why Aristotle restricted 
terms to members of the ‘middle class’ to be the logical fact that “‘the technique 
of the syllogism requires that each outer term occur at least once as predicate’’. 
But this is not a logical fact: in figures I and II S occurs only as subject. 

The beginning of A 27 makes this quite clear; cf. esp. 43a20-24: mac 6’ ebmophoousv 
TPOG TO TLIOEUEVOV AEi GLAAOYIOLOV, Kai 514 Toiag 6606 AnworE8a tac TEpi 
Exaotov apxZac, vdv 16n AEKtéov. OD Yap HOvov tows Sei thv yéveotv Gewpetv 
TOV OVALOYVIOHOV, GAAG Kai tTrY SOvaLLW ExEtv tod moLEiv. 


. Aristotle says (A 28, 44a7 sq.) that this is an argument in Celarent (1), and that, 


with the aid of an element common to the set of predicates of P and the set of 
contraries of S, we could also construct a syllogism in Camestres (I1) (PaM & SeM 
— SeP). Thus he tacitly — and legitimately — converts PeM to MeP; he makes the 
same conversion to transform Fesapo (IV) (PeM&MaS-— SoP) into Felapton 
(Iil). Clearly the notion of a contrary predicate-set would suffice: there is no need 
to introduce the further notion of a contrary subject-set (oig adto wh évdéxetar 
mapsivat). Here the strikingly modern tendency to make do with a minimum of 
concepts and logical laws is apparent: it can be traced throughout the Analytics 
and appears at its clearest in the reduction of the second and third figures to the 
first. 

My thanks are due to Paul Lorenzen for valuable comments on the questions 
treated in this section. 

Maier, SdA II, 1, p. 74, n. 2. 

E.g. A 2, 24b28; A 41, 49b22-25: “AéyeoOa1 Kata tivd¢”; A 4, 25b37: “Katn- 
yopsio0at Kata tIvOc’’. 

E.g. A 4, 26a2; 26b6; A 27, 43b4: “dxoAovOetv”; A 27, 43b3, 17, 22, 30; A 28, 
44a13; B 3, 56a20 etc.: “émeoOav’. Further references in Bonitz’ Index; and cf. 
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H. Steinthal, Die Sprachwissenschaft bei den Griechen und Rémern 1 (2nd. ed., 
1891), p. 222. 


A 1, 24b26-30. 

In his discussion of negation, contradiction and contrariety at de Int. 7 sq., 17b16 
sqq., Aristotle always uses the copula; e.g. ott L@Kpatys AevKds (17b28). 

EOTH YAP TO OLAAOPPoOEiv &M’ Od A, TO 5E TAUTO@LAAOV £0’ Od B, GMEAOG 8€ 
ég’ od I. ci 6) tO B bndpyer tO A (nGv yap NAaTOMPLAAOV MLAAOPpoOEi), TO SE 
I brapxet 10 B (nado yap timerocg mAaTO@LAAOS), TO F Ondpyxet 10 A Kai nooO 
G@pmerosg MvAAOpposi (APst. B 16, 98b5-10). 

Alexander, In Aristotelis Analyticorum Priorum librum I commentarium, ed. M. 
Wallies, Berlin, 1883, p. 54, 21-29: yphtai 6é 1@ Kata navtoc Kai TO KATE UNdevoc 
év th didaoKadria, Sti 614 TOUTMY YvM@pILOS | oVvVAyYMYI TOV AOVOV, Kai StL 
OUTMS AEYOLEVWV yvM@pIL@TEpOS 6 TE KaTNYOPOvLEVOS Kai 6 bmOKEipEvoc, Kai 
OTL TPOtov th Pvdoet TO Kata Tavtds Tob Ev SAW AdTO Oo Tpoeipytat (cf. 53, 24). A 
HEVTOL XPTotg N GvAAOYLOTIKT] EV TH OvvNOcia Avaradw Exe. ob yap fH Gpethy 
AEVETAL KATA MUONS SikaloovbvNs, GAN avanadiv néca Sikatocobvn apeth. 51d 
kal dei Kat’ GuPoTepas Tac ExPopas yuuLVaCeElv EavtoOv, iva TH Te ypHoel Tapa- 
KoXovbsiv duvauEe0a Kai th SidacKaAia. 

The word “‘ovvaymyn”’ occurs in Aristotle in a logical sense only in the Rhetoric 
(19, 1410a22; B 23, 1400626), where it means much the same as the logical proof 
of a proposition. In Alexander (cf. 109, 32: tot pév A mpdc tO B ovdepia ovvaywyn 
yivetat) it seems rather to mean the operation of uniting, or ‘leading together’, 
the two outer terms of given premisses into a conclusion. If this is so, Alexander 
is wrong: the ovvaym@yn can be just as clear when the copula is used, provided 
that the order of the premisses is reversed. On this cf. § 16. 

Prof. W.H. Friedrich has pointed out to me the possibility of making the last two 
sentences subordinate to the first. The meaning would then be something like this: 
‘Aristotle uses this artificial mode of speaking because it increases the clarity of 
the ovvayayn, since (1) subject and predicate terms appear more clearly, and (2) 
the predicate term moves to its rightful first place’? — ie. the advantage of Aris- 
totle’s idiom consists, to be more precise, of two advantages. It is only the fact 
that this reading of the passage, which grammar certainly permits, agrees so well 
with my own interpretation of Aristotle, which restrains me from embracing it 
unreservedly. 

So occasionally in Aristotle, e.g.: Z@ov pév yap 6 &vOpamocg &€ GvayKns éoti 
(APr. A 9, 30a30). 

E.g. Hamilton, Lotze, Bradley. 

For the interpretation of APr. A 41, cf. Bochenski, FL, pp. 49, 92, 96; HFL, pp. 
42, 80, 83. 
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CHAPTER II 


LOGICAL NECESSITY 


§ 6. avay«n, && avayxys, évdéxyeo001 and Related Terms 


It is readily seen that by adding the word “avayxn”’ to the conclusion of 
a valid syllogism Aristotle does not mean to make it into what traditional 
logic called an apodeictic proposition; for, according to the explicit doc- 
trine of APr. A 12, 32a6-14, a proposition asserting that a predicate 
belongs necessarily to a subject can only be validly inferred when at least 
one of the two premisses is itself apodeictic.1 This was quite clearly ex- 
plained by Alexander (l.c. 20.30-21.9); he notes that some people actu- 
ally had taken this ‘‘avay«n’’ as marking the necessity of the proposition 
which occurs as conclusion. Heinrich Maier too discussed the question 
at length and established that Aristotle makes a clear distinction between 
the necessity which always belongs to the conclusion of a valid inference 
as such, and the necessity which can sometimes occur as a modal operator 
on the final proposition of a syllogism; and that he never confounds these 
two operators (SdA II, 2, pp. 242-244). 

Aristotle defines this difference (APr. A 10, 30b31-33 and 38-40; cf. 
APst. B 11, 94a21-27 and B 5, 91b14-17) as one between relative and 
absolute necessity (tivav Ovtwv avayKaiov-GnA@co GvayKaiov), more 
exactly between a “necessity which exists if or as long as something (else) 
exists” and a “necessity simpliciter”. A proposition such as “‘All horses 
are animals”’ is in his view necessary in its own right, and may be formu- 
lated ‘“‘Animal necessarily belongs to all horses’’; on the other hand, a 
proposition such as “‘No white (thing) is a man’’, to use Aristotle’s own 
example (APr. A 10, 30b33-40), is only necessary if, say, it is the case 
that all men are animals and no white (thing) is an animal. 

It is of course not very satisfactory to define the difference between 
two kinds of ‘necessity’ in this way: first, because obviously the so-called 
‘simple’ or ‘absolute’ necessity is itself necessary only in the context of 
some system of classification, and hence only if certain definitions are 
presupposed”; and secondly, because the nature of ‘necessity tivav 
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Ovtwv’, of ‘relative’ necessity, is not really clear. However, Aristotle’s 
position can be worked out and made clear from his ofvn words: a propo- 
sition which is apodeictic in its own right asserts in itself that its predicate 
necessarily belongs to its subject; the addition of &vay«n to a conclusion 
is meant to show that the assertion it makes is necessarily true if the 
premisses are true. It is plain that these are two quite independent ‘neces- 
sities’ and that it can, for example, be necessarily true (in virtue of certain 
premisses) that a predicate belongs possibly to a subject, and also possibly 
true (in virtue of certain other premisses) that the predicate belongs ne- 
cessarily to the subject. The latter would be the case if it could not be 
inferred from the premisses that the predicate does possibly not belong 
to the subject. We might therefore offer this as a brief account of Aris- 
totle’s position: the ‘relative’ necessity appearing in the formulation of 
a syllogism is conveyed not by the simple word “‘necessarily”’ (“dvay«n’’), 
but by the whole expression “If ... then necessarily”; whereas to signify 
‘absolute’ necessity (4mA@co avayKaiov) the word ‘“‘necessarily” is used 
without qualification. The converse of course holds too: where the word 
“necessarily” is used in connexion with an “‘if”’, we have a case of relative 
necessity. 

Particular difficulty threatens the distinction between ‘relative’ and 
‘absolute’ necessity in modal logic, in cases where a proposition necessary 
in its own right appears as a conclusion and must therefore, like the 
conclusion of Barbara (1) in our example, also take the sign for ‘relative’ 
necessity. 

Aristotle neatly evades these difficulties by choosing two different ex- 
pressions for ‘relative’ and ‘absolute’ necessity: dvayxn dDrapyetv for the 
former and && dvayxns brapyetv for the latter (e.g. APr. A 10, 30a39: 
avayKn 51 10 A tivi TOT Onapyerv €& avay«ns). In propositions which 
contain only one of these operators, the distinction is not of course in- 
dispensable — and hence it is not always firmly adhered to: occasionally 
the simple ““avay«n’’ stands for ‘absolute’ necessity (e.g. A 10, 30b28; 
A 11, 31b7). However, in chapters A 8-22 of the Prior Analytics, where 
Aristotle presents his modal syllogistic, I have counted 53 cases in which 
he formulates syllogisms containing a necessary premiss, and in only two 
of these have I found that he expresses the ‘absolute’ necessity of prem- 
isses or conclusion by &vayxn and not by é€ avayxnc?. 

In the first edition of this book I made the further contention that in 
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A 8-22 “8& avayKyc”’ is reserved exclusively for ‘absolute’ necessity. This 
thesis has been attacked by Ackrill (Mind 71 (1962), 109 n.), who points 
to A 15, 34a7, 17 and 21. I concede at once that in 34a7 and 17 (where 
the modal operator governs propositions which are not conclusions of 
modal syllogisms) the context seems to suggest that ““é> avay«knc” be 
taken in the sense of ‘relative’ necessity. In the more important passage, 
a21, where “&& &vay«nc” appears in a conclusion, two interpretations 
are possible: that of Ross (APPA, p. 333) and Ackrill, which construes 
the necessity as ‘relative’, fits better the preceding text; the other, which 
takes ‘‘é& GvayKnc’’ to express the ‘absolute’ necessity of the two prem- 
isses and the conclusion, would suit the fo//owing text better. Here too, 
however, the reading of Ross and Ackrill is prima facie the more natural. 

It is worth noting that this very passage (4 15, 34a1-34) has recently 
been more than once discussed for its importance to Aristotle’s modal 
logic. Von Wright, in his Logical Studies (1957, pp. 125-126) has treated 
it in detail in his attack on Lukasiewicz’ interpretation (AS, pp. 138-139); 
and most recently Hintikka has shown, with explicit reference to the 
thesis of mine which is now under discussion, that a plausible interpreta- 
tion can be developed which takes “é& Gvay«xyc”’ both times in the sense 
of ‘absolute’ necessity. Whether or not Ackrill’s objection is conclusive 
must therefore remain an open question. 

Aristotle has another way of preventing possible confusion of the 
operators: he chooses expressions other than the word “avay«n”’ to 
mark the ‘relative’ modality of the conclusion. Even in the assertoric 
syllogisms of A 4-7, where he generally symbolises ‘relative’ necessity 
(the only modal operator occurring there) by the addition of dvéy«n to 
the conclusion, he occasionally uses a different expression — for example 
the future brapEe, “will belong’, appears at A 4, 26a2; A 5, 27a7, 10, 
12; b19; A 6, 28b34; A 7, 29b10, 13. In Greek the future tense can express 
necessity, in particular the necessity of a consequence; Aristotle exploits 
this nuance especially often with the future of eivat.4 Yet another way of 
conveying the ‘relative’ operator is “éo0ta1 ovAAoytopdc ...” (A 5, 27b3) 
or “yivetat ovAAoytopos ...”’ (28a2). Sometimes the phrase “OnapEet && 
avayKnc”’ occurs to indicate ‘relative’ necessity (A 6, 28a19) and even the 
compound pleonasm “‘éotat avAdoytopos Ott... brapEer EE GvayKnc” 
(28a27). 

It is a convincing indication of the care with which Aristotle chose his 
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words that, by contrast to this, in the whole of the modal logic he does 
not once use “é dvayxnc”’ for ‘relative’ necessity: precisely because this 
expression there signifies ‘absolute’ necessity. Whereas in the assertoric 
chapters, A 4-7, ‘relative’ necessity is denoted, in the great majority of 
cases, by the phrase “si...dvay«n...’’, in the modal logic Aristotle uses 
his equivalent expressions almost without exception in cases where the 
conclusion itself is already governed by an ‘absolute’ operator. In such 
propositions the future of “‘bmapyet”’ denotes ‘relative’ necessity, the ad- 
dition of “é§ dvay«nc”’ always signifies ‘absolute’ necessity. This becomes 
clear beyond all question in cases where one proposition which is, in 
Aristotle’s sense, ‘absolutely’ necessary and one which is not together 
entail a conclusion which is not an ‘absolutely’ necessary proposition: 
here Aristotle explicitly says: “dmapEet, GAA’ odK &E dvayKno” (A 10, 
3lall-14; A 11, 31b1) — the future of “‘bmdpyev” affirms ‘relative’ neces- 
sity, the addition of “GAA’ovK &€ avayKnc” denies ‘absolute’ necessity. 
Examples of this use of the future of ““bmapyew”’ in the modal logic may 
be found at: 30b27, 36; 31al0, 33, 36, 40; 37b26; 38a19 (I give only the 
page and line number of Bekker’s edition). The expression ‘“‘Eotat ovAAo- 
ylopoc ...” or “yivetal ovAAOYLOLOs ...” replaces “dvayxn’’ at, for ex- 
ample: 28a27; 32b39; 33b39; 35b40; 36a4; 37b27, 33; 38a20. At times 
we find “‘@avepov 611 ...”’ in the case of ‘perfect’ inferences (cf. § 12): e.g. 
30a22; 31a13; 33b35. The expression “avay«n’”’ for the ‘relative’ operator 
of the conclusion of a valid syllogism, which predominates in the asser- 
toric logic and is indeed the obvious phrase to use, occurs only six times 
in the whole of the modal section (30a39; 33a26; 34a35; 34b21 — tobtav 
teVEvtMv AvayKn — 36a10; 35). In four places the ‘relative’ operator is 
wholly unexpressed: 33a24; 34a39; 38a34; 39a34-35.° 

These facts about Aristotle’s linguistic practice show plainly that not 
only was he quite clear about the distinction between what he calls ‘re- 
lative’ and ‘absolute’ necessity, but he also took terminological care, by 
the choice of different expressions, to avoid the confusion between the 
two which is particularly liable to occur in modal contexts. He did not 
succeed in every case. In two places, as we saw, he symbolises the ‘abso- 
lute’ necessity of a conclusion by the expression elsewhere reserved ex- 
clusively for ‘relative’ necessity (31b17 and 36); and in a further passage 
he formulates the proposition “It is possible that the A necessarily be- 
longs to all B, and (choosing other terms for A and B) that it necessarily 
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belongs to no B” — which on his principles should run “évééyetat to A 
t@ B navti «ai pnoevi bndpyetv & avayKnc” — in a highly misleading, 
or rather downright false, manner: “kai yap navti avayKn TO A TH B 
Kai undevi Ordpxetv’’ (39b3-4), a sentence which can only be translated 
‘“‘For it is necessary that the A belongs to every B and that it belongs to 
no B’’. Here Aristotle makes use of the notion of ‘relative’ possibility — a 
term which he never explicitly defines, as he does ‘relative’ necessity, but 
which he uses constantly, even in the assertoric chapters, wherever he is 
proving that a given pair of premisses cannot yield a syllogism “‘because 
nothing necessary follows from the fact that what the propositions assert 
to hold does hold”’.6 To the assertion that nothing ‘relatively’ necessary 
follows, he immediately adds, as if it were equivalent in meaning, a second 
proposition’ that, relative to the propositions being tested for their con- 
cludence (in this case, the propositions ‘‘A belongs to all B” and “‘B be- 
longs to no C’’) it is possible (‘relatively’ possible) that A belongs to all C 
and that A belongs to no C. To negate the ‘relative’ necessity of a conclu- 
sion — or rather, since the conclusion is by definition a proposition neces- 
sary relative to certain premisses, to negate the necessity of a proposition 
relative to other given propositions, we must assert the possibility, relative 
to the same premisses, of the negation of this proposition. In this passage 
Aristotle quite correctly asserts ‘relative’ possibility by means of the ex- 
pression “‘évééyetar bnapyetv’’. He commits a mistake when in the cor- 
responding part of our modal example (39b3-4) he omits this quite in- 
dispensable expression. 

This case apart, Aristotle chooses his words for “possibility” too with 
care and deliberation. This is shown by the way in which he deploys the 
various expressions which ordinary language has for “‘possibility’’. The 
need to use the different offerings of everyday speech to mark off different 
kinds of necessity and possibility naturally first struck Aristotle when he 
came to discuss modal logic. In A 3, just as the two expressions “dvayKn”’ 
and “é& avayknc”, later distinguished, are used as equivalents (si 
6& && GvayKNs TO A ravi 7] tiIvi TH B Ondpyet, Kai 10 Btivi t@ A avayKy 
bnrapyetv: 25a32-33), so too Aristotle does not here discriminate between 
“évdexéoOar”’ and “éyywpeiv”’ (ci yap évééyetar pndevi dvOpdno innov, 
Kai dvOpmrov éyyopet undevi inm@: 25b9). Even in the modal syllogistic 
proper “éyxmpet” is at times used as a complete synonym for “évdéyetav’: 
e.g. A 10, 30b15: ei yap 160 A unoevi 16 T évdéxeton, od5éE tO I oddSevi 
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t) A &yyxopei.8 However, where both modal operators, ‘relative’ and 
‘absolute’ possibility, occur together in a proposition; Aristotle had to try 
to vary his language, in order to avoid confusion — particularly since he 
does not distinguish ‘absolute’ and ‘relative’ possibility as explicitly as he 
did ‘absolute’ and ‘relative’ necessity. When this case first occurs, Aris- 
totle uses the familiar “évdééystat’’ for ‘relative’ possibility, which he 
places at the beginning of the proposition, and employs ““éyywpet” for 
‘absolute’ possibility: A 9, 30a27-28: évdéyetar yap tovobtov sivat TO B 
@ éyyopet 10 A pndevi bndpyetv. Later he rightly judged it better to 
reserve “Evdéyetav”’ for ‘absolute’ possibility, and to choose a different 
expression for the ‘relative’ operator. Thus, ‘relative’ possibility is denoted 
by “Eyy@pei” at 37b7; 38a38; by “‘ovupPaiver” at 38a299; and by “oddév 
K@Avsv”’ at 30b30; 34b11 and 38439. 

Aristotle had tried to circumvent confusion between ‘relative’ and 
‘absolute’ necessity, an everpresent danger in his modal syllogistic, by 
sometimes expressing ‘relative’ necessity (the less frequent operator) by 
means of paraphrases in which the word “dvay«n”’ and its derivatives do 
not appear at all, and sometimes giving no symbol for it whatever, but 
leaving to the reader the simple task of supplying one for himself. He 
hoped to avoid confusion between ‘relative’ and ‘absolute’ possibility — 
which he never explicitly differentiates — in just the same way: for ‘re- 
lative’ possibility, the less frequent operator, he chooses expressions differ- 
ent from the ‘“‘évééyetav”’ which was introduced for ‘absolute’ possibility ; 
and sometimes, as in our example, (39b3) he simply omits any sign for 
the ‘relative’ modality.1° This practice of simply leaving out the ‘relative’ 
operator is logically admissible in the case of ‘relative’ necessity; but it 
is not in the case of ‘relative’ possibility. The following section will show 
why this is so; the present considerations aim only to make it plain that 
Aristotle’s efforts to distinguish ‘absolute’ from ‘relative’ modal operators 
embraced not only necessity, but possibility as well; and that clear traces 
of these efforts are in his text. 


§ 7. Logical Objections to Aristotle’s Distinction between 
Two Types of Necessity 


These peculiarities of Aristotle’s language show beyond any doubt that 
he distinguishes clearly between a ‘relative’ and an ‘absolute’ necessity; 
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and we have explained how he defines the difference between the two 
kinds of necessity. I shall now proceed to raise some objections against 
the way in which Aristotle talks about necessity. My claim is that Aris- 
totle’s distinction between ‘relative’ and ‘absolute’ necessity depends on 
a profound misunderstanding of the phenomenon he calls ‘relative’ ne- 
cessity. 

Whenever Aristotle distinguishes between GvayKatov tivav Svtav and 
avayKaiov &nAd@c (‘relative’ and ‘absolute’ necessity), he always takes the 
distinction as one between the different species of necessity, which may in 
certain cases belong to one and the same proposition — the proposition 
concluding certain valid inferences. The conclusion of Darii (1) “avayxn 
tO A tivi TOT Ondpyetv” (A 4, 26a25), and the conclusion of a modal 
Darii with one apodeictic and one assertoric premiss ““avayKn 51 TO A 
tii t@ I brapyetv && avayKys” (A 9, 30a39), are distinguished (in Aris- 
totle’s language) merely by the fact that the first proposition contains 
only the ‘relative’ operator, while the second contains both ‘relative’ and 
‘absolute’ operators. A proposition of the form “‘A belongs to all B”’ has 
the ‘relative’ operator, in Aristotle’s view, if it is the conclusion of a valid 
syllogism; it has the ‘absolute’ operator if it is an apodeictic proposition 
in its own right. Such apodeictic propositions may occur as premisses of 
the syllogisms which Aristotle investigates in his modal logic: they may 
also enter these syllogisms as conclusions, and they take in addition the 
‘relative’ operator. Aristotle’s way of talking about necessity obviously 
hinges on the fact that ‘absolute’ and ‘relative’ necessity are different 
species of necessity, and that one and the same proposition, say “‘A be- 
longs to all C”, may contain them both together, or one of them or none 
at all. It is because of this assumption that Aristotle’s distinction, plain 
and appropriate though it may at first appear, nevertheless remains un- 
satisfactory, and indeed can be proved to be logically incorrect. 

No doubt it makes sense — and even in a sense is true — to say that the 
conclusion of a valid argument is ‘relatively’ necessary; and no doubt it 
makes sense — and in a sense is true — to say that the conclusion of a valid 
argument in certain well-defined cases which Aristotle investigates in his 
modal logic, is an ‘absolutely’ necessary proposition. However, that is 
not to say that it is one and the same subject (namely, the proposition in 
question) of which ‘absolute’ and ‘relative’ necessity are in such cases 
predicated. For the ‘relative’ operator governs the conclusion qua con- 
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clusion, while the ‘absolute’ operator governs the conclusion, not qua 
conclusion, but taken as an independent proposition. Since we can quite 
legitimately say of a proposition that it is the conclusion of a valid infer- 
ence, it is certainly very tempting to suppose that the ‘relative’ operator 
too belongs to the proposition qua proposition (for it is true that it is a 
conclusion, and true that all conclusions of valid arguments are ‘rela- 
tively’ necessary propositions). However, this natural presentation of the 
facts has an unfortunate characteristic: it is systematically misleading. 
The phrase ‘‘systematically misleading’”’ is not meant as a vague accu- 
sation; it is meant to describe Aristotle’s terminology: in philosophy it 
is not infrequently found that some fact, patently true but difficult to 
describe with precision, has been expressed in such a way that what was 
intended as a simple description entails consequences which the fact itself 
by no means warrants. Similar cases of systematically misleading formu- 
lations will come to our attention later (cf. p. 94 sq., p. 188, n. 28). What 
are the unwarrantable consequences in our case? 

Aristotle maintains!! that in ‘absolutely’ necessary propositions the 
predicate belongs necessarily to the subject. His standard example is the 
proposition that the angle-sum of a triangle is necessarily equal to two 
right angles. Here the predicate “‘has an angle-sum of two right angles”’ 
belongs necessarily to the subject “‘triangle’’; that is, it is impossible for 
anything both to be a triangle and to have an angle-sum other than two 
right angles. It is the same, according to Aristotle, in the case of the 
proposition that a man is necessarily an animal. Now Aristotle distin- 
guishes ‘relatively’ from ‘absolutely’ necessary propositions by stipulating 
that the former are only necessary if certain conditions are fulfilled. But 
this mode of expression implies that a ‘relatively’ necessary proposition, 
when the conditions relative to which it is necessary are fulfilled, must 
be necessary in the same sense as an ‘absolute’ proposition is necessary, 
as it were, from the cradle. And this is obviously not the case. For — to 
use an Aristotelian example!? — if it is true that all horses are asleep and 
that every horse is necessarily an animal, then, by Darapti (Il), it must 
be the case that some animals (as a matter of fact) are asleep; but this 
necessity is fundamentally different from the necessity with which all 
triangles have an angle-sum of two right angles: even if some animals are 
as a matter of fact asleep, they could still wake up at any time; a triangle, 
on the other hand, can never change its angle-sum. Rather, in Aristotle’s 
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‘absolutely’ necessary propositions the predicate belongs necessarily to 
the subject, whereas in ‘relatively’ necessary propositions, even if the 
conditions are satisfied, it only ever follows that the predicate belongs 
as a matter of fact to the subject. It is necessarily true that, if I meet in 
Géttingen a friend whom I thought was abroad, then my friend is in 
Géttingen; but that does not make his stay in Gottingen necessary — he 
may have broken his journey there by mere caprice. 

If it were true, as Aristotle’s distinction between ‘relative’ and ‘absolute’ 
necessity assumes, that a ‘relatively’ necessary proposition, when the con- 
ditions for its necessity are satisfied, possesses the same necessity as that 
which an ‘absolutely’ necessary proposition has unconditionally, then 
every true proposition would be an ‘absolutely’ necessary proposition in 
Aristotle’s sense of the word. For every proposition can, trivially, be 
treated as its own condition; and, on the basis of the logical law “If A, 
then A’’, we can write “If Charles is well, then Charles is well’’. The 
consequent satisfies Aristotle’s requirements for ‘relatively’ necessary 
propositions: it must be true if the antecedent (in this case the propo- 
sition itself) is true. But we may not follow Aristotle and transfer the 
necessity from the truth of an implication to the fact which its consequent 
expresses: if that were legitimate, then nobody who was well would need 
to worry about preserving his health. 

Aristotle’s distinction between ‘relative’ and ‘absolute’ necessity is sys- 
tematically misleading: it ignores the difference between the necessary truth 
of an implication and the necessity of the fact expressed by its consequent. 

A corresponding error plainly underlies Aristotle’s notorious assertion 
that statements about the future are not subject to the law of excluded 
middle. This doctrine, presented in the ninth chapter of the De Interpre- 
tatione1, has caused just astonishment in view of the uncompromising 
spirit with which in the Metaphysics ([ 7, 8) Aristotle defends the un- 
inhibited validity of the law against the attacks of Heraclitus and Pro- 
tagoras. 

Aristotle’s argument is this: by the law of excluded middle it is neces- 
sary that one at least of the propositions ‘“‘A sea-battle will occur to- 
morrow” and “No sea-battle will occur tomorrow” is true. This is 
equated with the assertion that already today either the sea-battle is ne- 
cessary or its non-occurrence is necessary. But then every Council of War 
would be pointless: for it is absurd to deliberate about something which 
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is determined by ineluctable necessity. Aristotle therefore prefers to reject 
the application of the law of excluded middle to future’ statements, rather 
than to subscribe to a fatalism of this sort. — But from the fact that it is 
necessary that tomorrow the sea-battle will either occur or fail to occur, 
it does not of course follow that the sea-battle itself (or its non-occurrence) 
is necessary. Aristotle mistakenly thinks that the two propositions mean 
the same, because he does not distinguish between the necessary truth of 
an implication and the necessity of the fact stated by its consequent: it is 
necessarily true that, if a sea-battle is going to be fought tomorrow, then 
a sea-battle will occur tomorrow — but that does not turn the sea-battle 
into a necessary event. 

But there is worse to follow: the systematically misleading terminology 
which calls the conclusions of valid syllogisms ‘relatively’ necessary, leads 
to a contradiction within Aristotle’s text itself: Aristotle says (APr. A 10, 
30b31-40) that from the premisses “‘B belongs necessarily to all A” and 
““B belongs to no C”’ it necessarily follows (by a modal Camestres (11) 
with a necessary first premiss) that “‘A belongs to no C”’, but not that 
““A belongs necessarily to no C’’. Aristotle illustrates this by taking a 
syllogism with concrete terms in place of variables: “If animal belongs 
necessarily to all men and animal belongs to no white, then man belongs 
to no white’’. He concludes: “The conclusion will be necessary if the 
premisses are true (tovtmv péEv Svtwv) but not absolutely necessary.” In 
the case of the concrete example ““Then man wiil belong to no white, but 
not necessarily. For it is possible for a man to become white, but not as 
long as animal belongs to no white’’!4. The contradiction lies in the last 
sentence: if we substitute for ‘‘as long as” the word “‘if”’ (equivalent in 
this context), and for “It is not possible for a man to become white”’ the 
synonymous ‘“‘Man belongs necessarily to no white’, then we are back 
with the necessity of the proposition “Man belongs to no white’, which 
Aristotle has just expressly rejected. It is not correct to say that man can 
belong to no white as long as animal belongs to no white. Of course man 
even then can belong to a white — otherwise it would be quite impossible 
for any animal to become white (and the second premiss would be, contra 
hypothesin, ‘absolutely’ necessary). It is true only that man belongs to no 
white thing as long as the premisses hold. 

However, the necessity which Aristotle discusses under the misleading 
name of “relative necessity’, is not simply a chimaera. Nor is it merely 
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an alias for the ‘absolute’ necessity which he ascribes to certain propo- 
sitions of the form ‘“‘A belongs/does not belong to all/some B” — in which 
case both types of necessity would coincide where the conclusion of a 
valid syllogism is itself such an ‘absolutely’ necessary proposition. Aris- 
totle was right to emphasise the distinction between the two occurrences 
of necessity here — but he gave a faulty definition of the distinction when 
he took it as one between two varieties of necessity both belonging to 
formally identical propositions. 

Moreover, it can be shown that, despite his misleading definition of 
so-called ‘relative’ necessity, Aristotle was logician enough to use, within 
his syllogistic theory, a different, and perfectly correct, notion of the 
controversial operator. This difference comes out most clearly in the pro- 
cedure we have already mentioned (p. 20) by means of which Aristotle 
proves that a given syllogistic formula is not a valid syllogism. We shall 
discuss the procedure in detail in § 31; here a preliminary account must 
suffice. Aristotle regards a syllogistic formula as invalidated if terms can 
be produced which, when substituted for A, B, and C in the premisses 
and conclusion, make the former true and the latter false. Since the dis- 
proof of a proposition and the proof of its negation are one and the same 
thing, the negation of the proposition used in the disproof must be equiva- 
lent to the original proposition. 

An example will make this clearer: Aristotle disproves (A 5, 27a18-20) 
the validity of the ‘syllogism’ (syllogistic formula) “If B belongs to all 4 
and to all C, then A belongs to all C’’, by asserting that ‘“‘there are terms 
A, B, C, which make the premisses ‘‘B belongs to all A” and “‘B belongs 
to all C” true, and the conclusion “‘A belongs to all C”’ false.’’ This 
proposition is itself proved by producing three such terms, namely “‘ani- 
mal” for A, “substance” for B and “‘number”’ for C — it would be clearer 
for us to take, say, ‘‘animal’’, “‘horse’’, and ‘‘man’’. If the production of 
three such terms can in fact disprove a formula such as the present ‘syl- 
logism’, then (still following Aristotle) a syllogism must itself assert that 
such terms do not exist; that is, it must assert that, for all terms 4, B, C, 
if the substitution of these terms for A, B, and C in the premisses makes 
the premisses true, then their substitution in the conclusion must also make 
the conclusion true. The addition of the word “‘necessary” (“‘avayKn’’), 
which we are doing our best to understand, then denotes not the necessity 
of the conclusion alone, but the necessary truth of the whole compound 
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proposition which forms an Aristotelian syllogism. And the necessary 
truth of the whole proposition means, still following ‘Aristotle’s practice 
in his disproofs of formulae, precisely its universal validity for all terms 
which satisfy the syllogistic axioms (1)-(3) of page 7. That is to say, the 
sign for necessity is, in modern terms, a universal quantifier ranging over 
syllogistic term-triples, (A, B, C). 

Had Aristotle wanted to direct his method of disproof along the path 
laid down by his definition of ‘relative’ necessity (according to which the 
conclusion of a valid syllogism must be a ‘relatively’ necessary propo- 
sition, and hence, if the premisses are true, an ‘absolutely’ necessary 
proposition), then Barbara could be adequately disproved by the pro- 
duction of three terms the substitution of which for A, B, C would make 
the premisses true but the conclusion non-necessary; — and it is obvious 
that every valid assertoric syllogism could easily be ‘disproved’ by this 
method. 

Syllogistic necessity, then, is not, as Aristotle maintains, the ‘relative’ 
necessity of, say, the A’s belonging to all C, but the (‘absolute’) necessity 
that the whole implication between premisses and conclusion is a true 
proposition. And “necessarily true’’ means (as Aristotle’s method of dis- 
proof shows) nothing more than truth in all possible cases, that is, for 
any substitution of concrete terms for the variables A, B, C. 

The equation of ‘“‘necessary” and ‘always true’, which can be ab- 
stracted from Aristotle’s practice, but not from his definition, is by no 
means foreign to him. ‘‘to det’ (that which always is as it is) and “that 
which necessarily is’ are for him — in one! of the meanings of ‘‘é€ 
a&vayKns dv’ — one and the same.!® We may compare Leibniz’ dictum 
that necessary truths are those which are true in all possible worlds; or 
Kant’s statement: ‘‘Necessity and strict universality are thus sure marks 
of a priori knowledge, and are inseparable from one another. Since, 
however, ... the unlimited universality of a judgment can sometimes be 
more convincingly proved than its necessity, it is advisable to use the two 
criteria separately — each being in itself infallible’ (Critique of Pure Rea- 
son, B 4). And later: ‘‘The schema of necessity is the existence of an object 
at all times” (ib. B 184). The reference to the passages in Aristotle and to 
the two statements of Kant is not inappropriate in view of the objection 
often raised against enquiries of this sort, that they measure Aristotle 
and his logical theories by canons utterly strange to him — canons which 
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indeed can only be drawn from the remote province of modern mathe- 
matical logic. 

We have seen that Aristotle’s ‘relative’ necessity is not the necessity 
of the conclusion of a valid inference, but the necessary truth of the com- 
pound proposition which, at the beginning of the book, we established 
an Aristotelian sy//ogism to be. The modal operator we are investigating 
is thus not an operator on one of the three propositions of the syllogism 
(the conclusion); it governs the compound “if ... then’”’ proposition con- 
sidered as a whole. To clarify the nature of this operator we are able to 
draw on Aristotle’s assertion that the primary sense of the word ‘“‘neces- 
sity”’ is ‘‘universality’’, “universal validity” — “immutability’’. To say that 
a syllogism in Barbara (1) is, in Aristotle’s sense, necessary, is to say that 
a proposition of this form is ‘always true’; and this in turn means that 
it is true whatever concrete terms replace the variables A, B, C. Logically 
speaking this necessity operator, which Aristotle rightly, if for the wrong 
reasons, distinguishes from the operator on an apodeictic proposition of 
the sort which at times occurs as the conclusion of an inference, corre- 
sponds to the universal quantifier of formal logic: ‘“‘(For all terms A, B, 
C): if the A belongs to all B and the B belongs to all C, then the A be- 
longs to all C.”’ After these explanations it is neither unreasonable nor 
confusing to replace the quantifier and write: “‘Necessarily true: if A 
belongs to all B and B belongs to all C, then A belongs to all C.” To 
Aristotle’s usual formulation, “ei 10 A mavti TH B kai 10 B navti tH 
I bnapyet, GvayKyn tO A navti tH I bmdpyetv’, we can only make the 
seemingly pedantic objection that he would have done better to put the 
“avayKn” at the beginning, and to have written: “avay«n, ei to A navti 
t® B xai 10 B navti 7 T bnapyet, to A navti tH T bndpyetv’’. That 
this proposal only seems pedantic is sufficiently proved by the fact that 
a logician of Aristotle’s calibre fell victim to the specious suggestion of 
his own formulation, and believed that the operator expressed by dvayxn 
only governed the conclusion which it immediately precedes. 

We have reached the following results: Aristotle tried to make palpable 
the distinction between the necessity with which the conclusion of a valid 
inference ‘follows’, and the necessity which can belong to a conclusion 
if it is an apodeictic proposition, by defining the two as different species 
of necessity, which can in certain cases belong to one and the same propo- 
sition (a conclusion of the type mentioned). We have shown that in these 
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two cases the operator governs propositions of fundamentally different 
forms; in the one case “A belongs to B”’, in the other “If A, then B’’.1? 


§ 8. Some Possible Criticisms 


Let us assume that the operator which Aristotle called ‘relative’ necessity 
must be interpreted as a universal quantifier over the variables of a 
syllogistic formula. We could still suppose that Aristotle was nevertheless 
right to treat the operator as governing the conclusion alone and not the 
whole syllogism, since he wanted to say that, for any terms A and C, it 
is the case, for example, that A belongs to every C if it is the case that A 
belongs to all B and B to all C. We would then have a proposition of the 
form: If A belongs to all B and B belongs to all C, then for all possible 
values of A and C it is the case that A belongs to all C. However, there is 
an objection to this formulation: the conjunction of the premisses is not 
a true or false proposition, since the premisses are empty propositional 
schemata which only become propositions when concrete terms such as 
““man’’, “‘animal’’, “horse’’, replace the variables A, B, and C. 

We might perhaps reply to this by pointing to the fact that in mathe- 
matical logic a propositional schema (propositional function, open sen- 
tence) can be asserted by the assertion of its universal closure}8, so that 
the proposition we wrote above is simply an alternative formulation of 
the proposition: If for all terms A, B, C it is the case that A belongs to all 
Band B belongs to all C, then for all terms A, C, it is the case that A be- 
longs to all C. This proposition is in fact a law of logic; that is, it is true 
whatever terms are substituted for A, B, C. However it is not the syllogism 
Barbara (1) which Aristotle wants to formulate. It asserts the following 
logical truth: If all sets of three terms are related in such a way that the 
first-named term is superordinate to the second and the second-named is 
superordinate to the third, then for all pairs of terms the first-named is 
superordinate to the second. It is clear that this proposition is true if 
there are any three terms which do not stand in this relation. For in that 
case the antecedent is false, and an “If... then ....”’ proposition is true if 
its antecedent is false. The proposition in question is ‘weaker’ than Bar- 
bara, in the sense that it is entailed by but does not entail Barbara. The 
logical relationship between these two propositions is plainly the same as 
that between “‘All men are mortal’? and “If everything is a man then 
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everything is mortal’. The last proposition is true if there is anything at 
all which is not a man; but in this case the former proposition need not 
be true: for there could still be things which are men without being mortal, 
in which case the proposition “‘All men are mortal’? would clearly be 
false.2? 

Now, as we have already noted, Aristotle occasionally formulates syl- 
logisms with concrete terms in the place of the variables A, B, C. Here 
too he says that the proposition which is the conclusion of such a con- 
crete syllogism is ‘relatively’ necessary (e.g. A 10, 30b35-40). In general 
a conclusion, in Aristotle’s view, is a proposition which “follows from 
certain premisses with (relative) necessity” (APr. B 2, 53b18-19: tO pév 
yap ovpBatvov é& avayKns TO ovpnépaopa Eottv). Has Aristotle’s attri- 
bution of ‘relative’ necessity to the conclusion, that is to the proposition 
which occurs as the conclusion, more justification here where concrete 
terms stand in place of variables? One might at first be inclined to think 
so. For in these cases the premisses are no more propositional schemata 
than the conclusion; they are genuine propositions which contain no 
variables not bound by universal quantifiers (to translate into the lan- 
guage of formal logic) and no variables at all if we consider the wording 
in Aristotle’s text. 

The previous objection would not apply here. Would it not be reason- 
able then to call the conclusion of such a syllogism a (‘relatively’) neces- 
sary proposition, since it must be a true proposition if the premisses are 
true? To answer this question let us first compare two propositions, the 
first an example which Aristotle himself offers, the second a thing of our 
own. The first proposition is found at APr. A 10, 30b32-40; we have 
already met it. It contains an ‘absolute’ operator which we can here dis- 
regard. 


(1) If animal belongs to all men and animal belongs to no white, 
then man belongs (with ‘relative’ necessity) to no white. 
(2) If animal belongs to all men and animal belongs to all Es- 


kimos, then man belongs to all Eskimos. 


These are propositions of the form “‘If A then B’’, in which the antecedent 
is composed of the conjunction of the first and second component propo- 
sitions (the premisses) and the consequent is the third component. Fur- 
ther, both propositions are true (the truth of the second and third com- 
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ponents of (1) is explicitly accepted in Aristotle’s text), since the conse- 
quents are true. The two propositions have important formal similarities, 
proposition (1) has the form: 


(Fl) If (x) (Ax Bx) and (x) (Cx Bx), then (x) (Cx Ax) 20 
and proposition (2) has the form: 
(F2) If (x) (Ax Bx) and (x) (Cx Bx), then (x) (Cx Ax). 


The universal quantifier (x) before each of the six components indicates 
that for all possible objects x it holds that, for example, if x is an A then 
x is also a B (Ax— Bx). Since in (1) and (2) concrete terms stand in the 
place of the variables A, B, C and the individual variables are all bound 
by universal quantifiers, the propositions (1) and (2) are in every respect 
‘saturated’ functions (Frege) or ‘closed’ schemata (Quine) — in short, 
propositions which are true or false, and hence, in our case, both true. 
An“‘If...then” proposition is true, as we have said, provided only that the 
consequent is true in case its antecedent is true. 

What, then, does it mean when Aristotle asserts as he does that the 
conclusion of (1), or rather the proposition which comprises the conclu- 
sion of (1), is ‘relatively’ necessary, or rather ‘relatively’ necessarily true? 
Does it mean that it is the consequent of a true “‘If...then”’ proposition the 
antecedent of which is true, and that it is thus ‘necessarily’ true in this 
sense? That would make sense; but it is demonstrably not what Aristotle 
wants to say when he maintains that it is a ‘relatively’ necessary propo- 
sition. For in this sense the consequent of (2) would also be a ‘relatively’ 
necessary proposition. But on his principles Aristotle must refuse it this 
title, since in his view the operator “relatively necessary” governs the 
conclusion of a valid inference qua conclusion, and proposition (2) is not 
a valid inference at all. To say that proposition (1) is a valid inference 
means simply that it is the result of inserting concrete terms in a propo- 
sitional schema which is such that a true proposition results whatever 
terms are substituted for its variables 4, B, C, that therefore no case can 
arise in which the conjunction of its antecedents is true and its consequent 
false. To say that proposition (2) is not a valid inference means simply 
that it is possible to find terms which when inserted into (F2), the schema 
from which (2) was produced, produce a false proposition. If we insert 
in (F2) “horse” for A, ‘animal’ for B, and ‘‘man” for C, we reach the 
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false proposition: 


(2*) If animal belongs to all horses and animal belongs to all 
men, then horse belongs to all men. 


Thus that (F2) is not a law of logic means precisely that not all propo- 
sitions of the form (F2) are true. And the assertion that (F1) is a law of 
logic (in fact the syllogism Camestres (II), cf. APr. A 5, 27a9-14) means 
that all propositions of the form (FI) are true. (Moreover, if all propo- 
sitions of the form (F2) were false, then (FC2) — the schema formed from 
(F2) by replacing the consequent by its contradictory — would be a law 
of logic.) 

In the case of syllogisms with concrete terms in the place of variables, 
‘relative’ necessity cannot be taken as an operator on the conclusion. 
Here again it is an operator on the whole syllogism; it advertises that the 
argument is produced by the insertion of concrete terms in a law of logic 
or a schema which yields a true proposition when prefixed by universal 
quantifiers over the term-variables A, B, C. Proposition (2) cannot take 
the same modal operator because the schema from which it is produced by 
insertion of concrete terms for variables, turns into a false proposition 
if it is preceded by quantifiers of the same sort. For it is not true that 
(F2) gives a true proposition for all possible terms A, B, C. 

If the expression for Aristotle’s ‘relative’ necessity is a universal quan- 
tifier over the term-variables A, B, C, then the notion of ‘relative’ possi- 
bility which Aristotle occasionally employs corresponds to an existential 
quantifier over the same variables. And the ‘relative’ necessity of a syllo- 
gism would be controverted by asserting the ‘relative’ possibility of its 
negation. ‘Relative’ possibility is proved by producing terms whose in- 
sertion makes the premisses true propositions and the (presumptive) con- 
clusion false. (In fact Aristotle’s procedure is rather different: cf. § 31.) 
Since Aristotle’s ‘relative’ necessity corresponds to a universal quantifier 
and his ‘relative’ possibility to an existential quantifier over the term- 
variables, it can easily be deduced that he was right in allowing ‘relative’ 
necessity to remain unexpressed in his syllogisms, but that he made a 
logical error when, as in the case given on page 20, he omitted the ex- 
pression for ‘relative’ possibility. For a proposition containing free varia- 
bles can be asserted if we assert, and mean to assert, its universal closure. 
A proposition containing variables so chosen that it only turns into a 
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true proposition for certain arguments cannot be asserted unless the 
existential quantifier is expressly added. Thus we can say, for example, 
“Philosophers are men’’, since it is true that for all x, if xis a philosopher 
then x is a man. But we cannot say “Men are philosophers” — or rather 
to say this is to say something false - since it is only for some 
x that it is true that x is a man and x is a philosopher. The propo- 
sition “primum vivere, deinde philosophari” has, we can see, a logical 
basis. 


§ 9. The Identity of Aristotle’s Two Types of Necessity 


We have so far shown that Aristotle was wrong to suppose what he 
called ‘relative’ and ‘absolute’ necessity to be two sorts of necessity which 
could in certain cases belong to one and the same proposition. For in 
fact his so-called ‘absolute’ necessity can only belong to propositions of 
the form “A belongs to all B’’, which appear as components of a syllo- 
gism; whereas ‘relative’ necessity belongs to the syllogism itself, that is, 
to a proposition of the form “‘If A then B’’, — hence to a fundamentally 
different sort of proposition. But is the necessity, just because it belongs 
to fundamentally different propositions, therefore a different necessity in 
each case? Or can we invert Aristotle’s assertion that ‘relative’ and ‘abso- 
lute’ necessity are two different types of necessity which may in certain 
cases belong to one and the same proposition, and say instead that Aris- 
totle’s ‘relative’ and ‘absolute’ necessity are one and the same necessity 
which belong to fundamentally different types of proposition? 

This question will now be discussed. We have already seen that Aris- 
totle regarded a proposition such as ‘“‘Animal belongs to all men” as 
‘absolutely’ necessary. In the section on modal syllogistic, where he uses 
this type of proposition, Aristotle does not discuss the question why such 
propositions are ‘absolutely’ necessary; although the notion of ‘absolute- 
ly’ possible propositions, or more precisely the conditions under which 
a predicate belongs (‘absolutely’) possibly to a subject are defined there 
at length (APr. A 13). That Aristotle himself felt the need of a similar 
discussion of ‘absolutely’ necessary propositions is perhaps hinted at in 
the sentence: mepi pév obv tod dvayxaiov, ms yivetat Kai tiva Siapopav 
éyet Tpds TO Hnapxov, cipytat oxeddv ikavdc (immediately before the 
corresponding discussion of ‘absolute’ possibility, 4 12, 32a15—-16). How- 
ever, later in the Posterior Analytics, A 4-8, he did treat in detail the 
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notion of a predicate’s belonging with ‘absolute’ necessity to a subject. 
Study of the theory there propounded might at first lead one to believe 
that our interpretation of the operator within the syllogistic as a universal 
quantifier stands in need of correction, in so far as it depends on Aris- 
totle’s equation of “necessarily” with “always” (tO dei dv with tO €€ 
avay«nys ov cf. p. 27). For the propositions ‘All men are asleep” and 
“No white thing is a man’’, which mathematical logic can only represent 
by means of the universal quantifier — (x) (6x > wx) or (x)(@x> ~Wx)-are 
in Aristotle’s sense certainly not ‘absolutely’ necessary like the propo- 
sitions ‘“‘All men are animals’’ or — the standard example of APst. A 4-8 - 
‘‘All triangles have an angle-sum of 180°”’. 

In this section Aristotle distinguishes between two types of universal 
judgment, which he designates by the expressions “Kata mavtoc” and 
**ka8OA0v” (1.c. 73b25 sqq.). Only those universal judgments which as- 
sert a KaOOAOv bndpyetv are in his sense ‘absolutely’ necessary propo- 
sitions. The defining conditions of such a judgment are, first, that its 
predicate belongs to all objects which fall under the subject term, and 
secondly that its predicate belongs to these objects as such (ka0’ abdtd), 
that is, in virtue of their definition. The proposition “‘All men are asleep’’, 
for example, or better its Aristotelian equivalent ‘‘Sleep belongs to all 
men’, is kata mavtoc and fulfills the first condition which all propo- 
sitions must satisfy if they are to be ‘absolutely’ necessary. But it does 
not fulfill the second condition, since sleep does not belong to man KaQ’ 
abvt6, by virtue of his definition. This difference could be put thus: the 
(x) in the proposition “‘(x) (man x — asleep x)” (For all objects x: if x is 
a man, then x is asleep) is not a true quantifier over the whole realm of 
individuals, since it is only the objects existing at a particular time (that 
in which all men are asleep) which make the proposition true; whereas 
in a necessary proposition the quantifier is only subject to those restric- 
tions which the rules of logic prescribe in general terms for all quanti- 
fiers of a particular type (e.g. a term cannot be substituted for the object- 
variable x, since the proposition would then be not true but meaningless). 
However, it is always possible to remove the restriction on the range of 
the variables by restricting the propositional function itself.21 In place of 
the proposition “‘For all objects x at time ft: if x is a man then x is asleep’, 
we can construct the equivalent proposition: ‘‘For all objects x: if x is a 
man and x exists at time f, then x is asleep’’. In the second of these two 
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propositions the quantifier is genuine; the restriction has been turned 
into an additional qualification on the antecedent of the implication “If 
GOUACHE 2s 

Thus the proposition ‘All men are asleep”’ does not express a necessary 
connexion between the terms “man” and “‘sleep”, but a necessary con- 
nexion between the new term which is formed by the logical product of 
the terms “man” and “existence at time r”’, and the term “‘sleep”. On the 
other hand the ‘necessary’ proposition “All men are ainmals”’ asserts a 
necessary connexion between the terms ‘“‘man’”’ and ‘“‘animal’’, since it 
holds between them whatever other terms may be multiplied with ‘“‘man”’ 
to form a logical product. 

However, there is a formal difference of some importance between the 
propositions “All men at time ¢ are asleep” and “‘All men are animals”’. 
Even if the quantifier (x) in each case extends over the entire realm of 
individuals that the laws of language allow, we could still only ascertain 
the truth of the first proposition by observation, whereas the second 
proposition follows from the definitions of “‘man”’ and ‘“‘animal’’. ““Man’’ 
is defined as an animal of a particular sort, and therefore (by the law 
of contradiction) all men are — with logical necessity — animals. On the 
other hand it is not possible to define ‘“‘man”’ and “time ¢” in such a way 
that the truth of the proposition “‘All men at time ¢ are asleep” follows 
from the definitions. This is, I think, the reason why Aristotle twice 
points out that propositions which are to be in his sense universal and 
necessary may not contain temporal terms (APst. A 4, 73a28-34; cf. A 8, 
75b21-30). Necessary propositions are in his terminology ‘eternal’ truths. 
In this respect, however, Aristotle’s ‘necessary’ propositions of the form 
“4 is B” and his ‘relatively’ necessary propositions — syllogisms — are on 
a level. The truth of the propositions of the first class follows from the 
definitions of their terms, the truth of the syllogism follows from the 
definitions of the logical constants a, e, i, o and of the connectives “and” 
and? if. then! « 

In APst. A 4, Aristotle introduces a still more rigorous condition for 
‘necessary’ predication which propositions such as “Ali men are animals” 
etc., which Aristotle’s modal logic has taught us to be ‘absolutely’ neces- 
sary, do not satisfy. What belongs necessarily must not only belong 
Kata mavtoc and by virtue of a definition, ka’ abt, it must also belong 
only to that to which it ‘necessarily’ belongs (} abtO Orapyetv).?* On this 
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definition isosceles triangles, for example, do not ‘necessarily’ have an 
angle-sum of two right angles: only triangles have. For only triangles are 
unique in possessing the property “having an angle-sum of 180°”; it is 
not the case that isosceles triangles alone have the property — they share 
it with equilateral, rightangled and all other triangles. 

This condition could be formalised thus: 


(x) (Ax Bx) & (Bx Ax); 


a predicate B belongs é& &vayKng to an object x of which Ax holds only 
if it is equivalent to A. In this sense the predicate “thas an angle-sum equal 
to two right-angles” is a ‘necessary’ predicate of all triangles, for in fact 
the terms “‘triangle’” and ‘“‘has an angle-sum equal to two right-angles”’ 
are equivalent. This definition of necessary predication cannot, however, 
underlie Aristotle’s usage of the term in his modal logic. For there he 
calls such propositions as ‘‘All animals are substances”’ or “‘All men are 
animals’’ absolutely necessary although it is not the case that the pairs 
of terms “‘animal’’, “‘substance’’, and “‘man’’, “‘animal’’, are equivalent. 

For the question we are here concerned with, the important point is 
that Aristotle differentiates between propositions which are only Katé 
mavtoc and those which are ka96Ao0v, and which alone can take the oper- 
ator of ‘absolute’ necessity, by stating certain formal properties of the 
latter; and that the propositions which he asserts (or rather, parts of 
which he asserts) to be ‘relatively’ necessary have precisely those formal 
characteristics by which he defines ‘absolutely’ necessary propositions. 
For, just as the ‘absolutely’ necessary propositions there defined can be 
construed as assertions about properties of any objects whatever, so syllo- 
gisms can be construed as assertions about properties of any terms what- 
ever. Correspondingly, just as the predicate “‘animal’’, for example, be- 
longs to all men as such (that is, independently of whatever else may 
hold of those objects which are men), and therefore belongs ‘necessarily’ 
to them; so the logical properties formulated in, say, the syllogism Barbara 
(I) belong to all terms which satisfy the premisses, that is they belong 
independently of whatever other logical properties may belong to them. 

Thus the propositions to which Aristotle attributes the operator “‘re- 
latively necessary” satisfy the conditions which he introduced to define 
“absolutely necessary”. We have thereby shown that the two types of 
necessity distinguished by Aristotle are one and the same, and that an 
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adequate expression for this necessity is the universal quantifier. In the 
case of ‘absolute’ necessity the operator binds individual-variables, in the 
case of ‘relative’ necessity term-variables. Aristotle defines ‘relative’ and 
‘absolute’ necessity as two types of necessity which may in certain cases 
belong to one and the same proposition: in fact he is dealing with one 
and the same necessity applied to two fundamentally different types of 
propositions, in the one case, universal propositions about individuals, 
in the other, universal propositions about predicates or terms. 


§ 10. Subject and Predicate 


An Aristotelian ka96A0v proposition is, in the terminology of mathe- 
matical logic, a proposition about all actual objects, since it asserts the 
truth of an “If ... then’? proposition for all possible values of the 
variables x, that is, of the object variables. We may say that the ‘subject’ 
of this proposition is the universal class of individuals, and that its ‘predi- 
cate’ is the truth of the “If ... then” proposition for each member of 
this class. That this conception provides no difficulties is shown by the 
following considerations. The negation of the implication ““Bx—Ax”’ is 
the conjunction ““Bx and not Ax”. The proposition that for all x the 
implication is true, can be replaced by the assertion that no x belongs to 
the class ““B and not A’’. Let “‘man” stand for B and “mortal” for A: 
then the proposition ‘‘All men are mortal” is patently synonymous with 
the proposition “There is nothing which belongs to the class of immortal 
men’’. This can in turn be transformed into the assertion that all indi- 
viduals belong to the complement-class of the class of immortal men, that 
is the class to which everything which is not an immortal man belongs. 
Not being an immortal man is therefore the property which, according 
to this interpretation, is affirmed of any x whatever by the proposition 
‘‘All men are mortal’. 

In mathematical logic the proposition “The A belongs to all B” has the 
form (x) (Bx Ax). In Aristotle’s view, the subject of this proposition is 
not the universal class of individuals but the class of individuals of which 
B holds, in short the class B; and the predicate of the proposition is the 
predicate A. Thus Aristotle’s conception differs from that of mathemati- 
cal logic in that he restricts the ‘universe of discourse’ ** to those objects 
of which B holds. It follows from this restriction that, although Aristotle’s 
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proposition is never true when that of mathematical logic is false, in 
certain cases it is neither true nor false — that is, it is meaningless —- when 
on the mathematical interpretation it is true. This occurs whenever an 
individual is substituted for x which does not belong to the class B. Aris- 
totle’s proposition says nothing at all about this case; in mathematical 
logic, on the other hand, the proposition remains true: it asserts only that 
the predicate A belongs to x if the predicate B belongs to it. The difference 
between these two ways of conceiving the subject and predicate of such 
propositions can be illuminated by means of a diagram: 


S) P 
{ | 
(x) (Bx - Ax) 
t i 
S le 


The arrow below the line connects subject and predicate according to 
mathematical logic, that above the line according to Aristotle. 

Can we discover an analogous distinction between ways of construing 
subject and predicate in the case of the propositions which Aristotle 
called ‘relatively’ necessary? Let us consider the form of one of these propo- 
sitions, the syllogism Barbara (1) for example: 


(A, B, C) {[(x) (Bx Ax) &(x) (Cx Bx) ]>(x) (Cx Ax)} 


Mathematical logic finds no difficulty here. The subject of the propo- 
sition is the class of all syllogistic terms, more precisely the class of all 
triples of syllogistic terms; and the predicate, just as in the earlier ex- 
ample, is the truth of an “If ... then” proposition for each member of 
this class of triples. It is true that the constituents of this “‘If ... then” 
proposition are formally different from those of the previous one: there 
we had an implication between properties of an individual, or rather an 
implication between propositions asserting properties of an individual: 
here we have an implication between implications. However, it is not 
difficult to see that an implication is a property of a term in a sense 
analogous to that in which a simple predicate is the property of an object: 
we are describing a term A when we say that it is subordinate to a term 
B (Ax Bx), just as we describe an object when we assert that a predicate, 
say “man’’, belongs to it. 

Thus the lower arrow in our example can easily be drawn in: the subject 
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is the class of term-variables (A, B, C), the predicate the implication 
between the implications, or, more precisely, between the conjunction of 
two implications and the third implication. 

How should we draw the upper arrow if we are to represent Aristotle’s 
notion of subject and predicate in this case? By analogy with the propo- 
sition we analysed first the subject, according to Aristotle, ought to be the 
class of all terms which when substituted for the variables make the 
premisses true. Similarly, the ‘universe of discourse’ would here be, not 
the universal class of term triples, but the class of term triples which have 
the property set out in the antecedent. The predicate should plainly be 
the whole proposition “If Ax, then Cx’. 


S Pr 
1 t 
(A, B, C) {[(x) (Bx Ax) & (x) (Cx Bx)]>(x) (Cx Ax)} 
t i} 
S P 


Aristotle states ‘absolutely’ necessary propositions in the form “Animal 
belongs necessarily to all men’’; an analogous formulation of a ‘relatively’ 
necessary proposition, say Barbara (1), would run like this: ““The property 
of the first term’s being a subordinate term to the last term belongs 
necessarily to all term triples which are such that the first term is sub- 
ordinate to the second and the second to the third’’. Aristotle did not 
develop this mode of speech, although it could be developed from the 
principles of his logic. Rather he treated as predicate of the syllogism, 
not the whole conclusion or the implication stated in it, but simply the 
predicate of the conclusion itself. He tried to express the formal difference 
between a proposition of the form ‘“‘The A belongs to all B” and a syllo- 
gism by pointing to the fact that the predicate of the conclusion belongs 
to its subject with ‘relative’ necessity. We have shown that it is wrong to 
use this mode of expression. However, our further reflections have shown 
that Aristotle could, consistently with his principles, have taken as the 
predicate of a syllogism the conclusion itself and as the subject the class 
of term triples which satisfy the premisses. 


§ 11. Maier on ‘Relative’ Necessity 


The word “évayxn” which frequently but not invariably occurs in the 
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formulation of valid syllogisms in the Prior Analytics caused Lukasiewicz 
no difficulty: in the first edition of his Aristotle’s Syllogistic his discussion 
occupied precisely two pages (AS, pp. 10-12); the second edition is more 
expansive (cf. pp. 143 sqq.): but it is still clear that the logically exact ex- 
pression for this ‘necessity’ is the universal quantifier over the variables 
occurring in the ‘necessary’ proposition. Maier, on the other hand, makes 
Aristotle’s distinction between ‘relative’ and ‘absolute’ necessity the cul- 
mination of his discussion. Lukasiewicz exposed his view as “a bad philo- 
sophical speculation’, whose source is to be found in his failure to see 
the connexion between modal operators and universal quantifiers. In fact 
no reader of Maier’s book will be satisfied with his vague and tortuous 
explanation of Aristotle’s distinction between ‘absolute’ and ‘relative’ 
necessity — a distinction which according to Maier “‘is in perfect accord 
with the facts’ (SdA II, 2, p. 243). The distinctions between “‘real-syllo- 
gistic’’ and “‘real-metaphysical”’ consequence (p. 242), between “‘ontologi- 
cally valid’ and ‘‘metaphysical” consequence (p. 248), and the account 
of ‘relative’ necessity as “‘a consequence simply of language and thought, 
not of being” (p. 251), seem merely to give new names to Aristotle’s two 
types of necessity; the inconclusiveness which characterises the whole 
section is as it were epitomized in the circular proposition which ends it: 
the way in which Aristotle wrestles with these problems shows only “‘that 
at root he understood syllogistic consequence as corresponding to the 
peculiarity of the principle of inference: as logico-ontological conse- 
quence to which specifically syllogistic necessity adheres” (p. 255). What 
we are meant to understand by “‘specifically syllogistic consequence” and 
“peculiarity of the principle of inference’, is made no clearer by such a 
sentence as this, from the chapter on “‘The Principle of Inference’’: the 
‘essence’ of the syllogism is said to lie in the fact that “‘thanks to the syn- 
thetic power which resides in the supremacy of the ontologically universal 
over the particular, it attains from its premisses, with really valid con- 
sequence, a completely new conjunction or disjunction of terms”’ (II, 2, 
p. 275). However, once anyone takes his stand on Aristotle’s distinction 
between an ‘absolute’ and a ‘relative’ necessity, he must find it difficult 
to keep his mind on the alleged difference between a ‘real necessity’ and 
a ‘logico-ontological consequence’ without taking refuge in such expres- 
sions as “‘synthetic power’, “supremacy of the universal” and “creative 
power of the metaphysically universal’’ (p. 248). 
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Aristotle, however, as we have shown, never in his logical writings dis- 


tinguishes between a ‘logical’ and a ‘real’ or ‘metaphysical’ necessity. The 
distinction between ‘relative’ and ‘absolute’ necessity can be worked out 
on the basis of Aristotle’s own language entirely within the province of 
logic. We showed further that the distinction, as Aristotle thinks of ThalS 
incorrect. However, the distinction he is trying to make is not a mere 
fiction; it can, strange though it may seem, be presented as the distinction 
between propositions with universal quantifiers over object-variables and 
propositions with universal quantifiers over term-variables — and it thus 
falls wholly in the field of logic. And this should win Aristotle all honour. 


aA 


10. 


NOTES 


. Aristotle’s stronger thesis that in certain specified cases one apodeictic premiss 


suffices for the inference of an apodeictic conclusion was, as is well known, at- 
tacked by Theophrastus and Eudemus. In opposition to this they held fast, even 
in modal logic, to the principle later formulated by the Schoolmen as ‘‘conclusio 
sequitur partem debiliorem.’’ On this cf. Bocheriski, FL, pp. 94-101, 116 saq.; 
HEL, pp. 81-88; 101-103. Aristotle’s position is tenable on the assumption that 
the modal operator determines not the whole proposition but only the predicate. 
Whether or not Aristotle did read the operator in this way is an interpretative 
crux — the resolution of which is not relevant to the statement in the text. 


. On this cf. Frege’s remark (Begriffsschrift, 1879, p. 4): ““Apodeictic judgments 


differ from assertoric in that the former indicate the existence of universal judg- 
ments from which the proposition can be inferred, whereas the latter do not. If 
I call a proposition necessary, I am giving a hint of the grounds for my judgment.” 


. A 11, 31b16-18; b36: ci obv GvayKn tO B navti tH T bnapxetv, 6 56 A dnd TO 


I éotiv, avaykn 10 B tii t@ A Onapyev ... ci yap 10 A TO I pndevi EvdExetat, 
tO 6& B twi tH FT bndpyet, 10 A tivi tO TF avayrKn wn dnapxetv. In both cases 
the ‘relative’ necessity of the conclusion is unexpressed: cf. below, n. 5. 


. Cf. Kiihner-Gerth, Griechische Grammatik 1, pp. 173 sqq. 
. 31b16-18 and b36 are, as we have said, special cases. Here the expression usually 


used for ‘relative’ necessity serves to express the ‘absolute’ necessity of the propo- 
sitions which are deducible as conclusions. 


. OOK OTA OVAAOYIOLLOS TOV GKpMv- ObSév yap AvayKetov ovEBaiver TO tabdta 


sivat (A 4, 26a4—5). 


. kal yap mavti Kai undevi Evdéxetat 10 TPA~tov 1H Eoxato bnapyev, ote ovte 


TO KATO Lépos otits TO KAOOAOD yivetaL AvayKaiov: UNdEevdc 5é Svtog AvayKatonv 
51a tovT@V ODK ~oTAL OVAAOYIOLOG (A 4, 26a5-8). 


. Similar passages: A 13, 32b29-30; A 15, 34b5-6 (secl. Becker); A 28, 44b27-28; 


45a9 (secl. Ross). 


. “ovpBaivev’ here has the singular meaning — noticed by Ross, APPA, p. 359, but 


not recorded in Bonitz’ Index: — “‘It may happen’’. 
A further example is APr. A 4, 26b5-6.: tovt@ Kai navti Kai obdevi GKOAOvONOEL 
tO mp@tov, where the sense requires évdéyetat GkoAovOeiv. Similarly A 17, 
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37a20-24, where in line 22 navti yap bndpyet must mean mavti yap Evdexetat 
obmapxetv, cf. Ross, APPA, p. 353. 


11. APst. A 4, 73a21-74a3. On this Gs § 9. 
12. APr. A 11, 31b8-i0. 


15; 
16. 


13. De Int. 9, esp. 18b9-19b4. On this cf. G.E.M. Anscombe, ‘Aristotle and the Sea 


Battle’, Mind 65 (1956), 1-17; Bochenski, FL, pp. 73 sqq.; HFL, pp. 62-3; R.J. 
Butler, ‘Aristotle’s sea fight and three-valued logic’, Philosophical Review 64, 
(1955), 264-274 and Butler’s reference to the relevant discussion between D.C. 
Williams and L. Linsky. 


. ody brapEer 57 0d8’ 6 GvOpwnog OdSEvi AELKO, GAN’ odK EE AvayKNC: EvdexETaL 


yap GvOpanov yevéo8ar AevKOV, Ob pEvtOL EWS GV C@ov pndevi Aevkg Orapxn- 
Hote Tovtav pev Svtwov avayKaiov ~otat TO CLEMEPAOHA, GNAWS 8’ odK avay- 
Katov. (APr. A 10, 30b36-40). 

And, moreover, in its primary meaning: Mer. 4 5, 1015a33-36. 

Cf.: Met. E 2, 1026b28-29: énsi obv gotiv év toic obot Ta LEV aiei MoadTwWC 
éyovta Kai & avayKns, od tig Kata tO BPiatov AEyonEevNes ... (cf. Mer. A 5, 
1015a33-b9); Phys. B 5, 196b12: otte tod &€ avay«ne Kai aisi otte tod Wo Eni 
tO TOAD; Mer. K 8, 1064b32-34: nav 6h Qapev eivat tO pév aiei Kai EF GvayKns 
(avayKne & od tic Kata TO Pialov AEyouevNs, GAN’ H Xp@pEGa Ev toig KUTA TAG 
amodeiéstc) ...; 1065al—3: tot 64 TO GuLPEBNKOS 6 yiyvetat LEV, ODK Gigi 5’ ODS’ 
g& dvaykns ovd’ ac Eni tO TOAD... . Cf. K.J.J. Hintikka, ‘Necessity, Universality, 
and Time in Aristotle’, Ajatus 20 (1957), 65-90. 


. Aristotle himself uses the formula “If A, then B’’ (in which A stands for the two 


premisses and B for the conclusion) to express a syllogism: e.g. APr. A 15, 34a22-24; 
B 2, 53b12-24. 


. Cf. Whitehead and Russell, PM I, p. 5; W.V.O. Quine, Methods of Logic, 1953, 


p. 97. 


. Those acquainted with the rudiments of mathematical logic will recognize that 


this formal distinction between the syllogism Barbara (1) and the proposition with 
a universal quantifier over the term variables in both the antecedent and the con- 
sequent corresponds to the formal distinction between (1) (x) (¢x—> x) and (2) 
(x) (6x) > (x) (bx). The first expression entails the second, but not vice versa. The 
relation between (1) and (2) becomes particularly clear if we adopt the legitimate 
device of limiting the range of objects which can be substituted for x (the argument 
range of x) to a finite set of individuals (cf. Quine, Methods of Logic, p. 88). Let 
the range of x be the set of examination papers in a definite subject which are 
marked in the course of one academic year. If a father promises his son a reward 
for each paper which is graded “‘good”’ or better, his promise has the form (1); 
a proposition of the form (2) would promise to reward each individual paper 
provided that all of them turned out to be good. The son would justifiably be more 
pleased with the first promise than with the second: the first gives him the prospect 
of a reward even if only one of his papers gains the required mark, and it clearly 
includes the second as a limiting case. 


. “A” must be read “‘not-A’’; it denotes the predicate contradictory to A. 
. Cf. Quine, Methods of Logic, p. 184. 


. A 4, 73b626-28: Ka8dAov é AEyH 6 GV Kata Navtdc Te OndpyH Kai Kad’ adTO Kai 


N abtO. Pavepov dpa Sti Gow KaBddov, &E avayKns bndpyet toic mPaypact. 


. The expression is de Morgan’s (Formal Logic, 1847); its fitness has given it wide 


currency. 
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PERFECTION 


§ 12. ‘Perfect’ and ‘Imperfect’ Syllogisms 


It is a familiar and much-discussed feature of Aristotle’s syllogistic, that 
in it the distinction between ‘perfect’ and ‘imperfect’ syllogisms plays an 
essential part. This distinction divides all valid syllogisms into two classes, 
the second of which is ‘reduced’ by means of certain logical operations 
to the first class and thereby proved, while the first class is taken as axio- 
matic and assumed without proof. Up to now the nature of this distinc- 
tion has not been properly understood. The ancients debated whether 
or not Aristotle recognised the validity of the imperfect inferences, and 
whether, if he recognised them as valid, he had the right to call them 
‘imperfect’.! The 19th century historians of philosophy, who equated the 
Aristotelian with the traditional syllogism, were no longer able to see the 
formal peculiarities of Aristotle’s ‘perfect’ inferences in the traditional 
formulation — in which as a matter of fact they disappear -, and were 
obliged to seek other grounds for the dichotomy. The fact that all the 
inferences which Aristotle calls ‘perfect’ belong to the first figure en- 
couraged them to speak of perfect figures rather than of perfect sy//ogisms, 
and to suppose that perfect syllogisms were perfect just because they 
belonged to the perfect, that is to say the first, figure. Aristotle’s reasons 
for calling this figure the first (it yields conclusions in all forms, a, e, 7, 
and o, whereas the second figure does not allow a or i and the third does 
not allow a or e as conclusions (A 4, 26b23-33)), and his assertion in the 
Posterior Analytics (A 14, 79a17-32) that the first figure is the truly ‘scien- 
tific’ figure, were taken as reasons for the ‘perfection’ of this figure and 
hence of the syllogisms contained in it. From here it was no long step 
to the opinion which remains widespread today and is supported by the 
authority of Prantl, Zeller, Uberweg, Maier and Trendelenburg, that 
Aristotle’s logic, in particular his syllogistic, stands in such intimate con- 
nexion with his ontology and ‘conceptual metaphysics’ that it cannot be 
understood apart from this metaphysical background.” The logical dis- 
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tinction between ‘perfect’ and ‘imperfect’ inferences cannot be grasped, 
it was said, unless we accept the theory that the first figure is “the perfect 
figure’ just because in it alone, and in no other figure, the middle term 
can be the metaphysical cause of the fact expressed in the conclusion. 

This whole theory, which is so firmly embraced by Carl Prantl in his 
Geschichte der Logik im Abendlande that he regards a logic without this 
metaphysical background as an empty game (Prantl I, p. 348), and which 
governs Kant’s essay of 1762, Die falsche Spitzfindigkeit der vier syllogisti- 
schen Figuren, has no support in the text of the Analytics: rather, the text 
palpably proves it false. First, in Aristotle’s view, not all syllogisms which 
belong to the first figure are ‘perfect’: but this would have to be the case 
if an argument were ‘perfect’ just because it belonged to the (‘perfect’) 
first figure. Secondly, Aristotle never calls the first figure tO téAetov 
oyfia, even though he says that this figure is, for the reasons given, 
particularly important and rightly called the first figure. Thirdly, he 
brings forward as a justification of the first figure’s claim to its privileged 
position the fact that all its (assertoric) syllogisms are perfect (APr. A 4, 
26b28-33). This argument would be circular if it were the case that the 
so-called ‘perfect’ syllogisms were ‘perfect’ just because they belonged to 
the first figure. The precedence of the first figure, which Aristotle himself 
recognised, and the ‘perfection’ of the majority of the arguments in it are 
therefore, in Aristotle’s view, two quite different matters; and if they are 
related it is not that the precedence of the figure causes the ‘perfection’ of 
the syllogisms, but the other way about: the fact that ‘perfect’ syllogisms 
occur only in the first figure ensures, among other virtues, the precedence 
of the figure. 

Moreover, the distinction between ‘perfect’ and ‘imperfect’ inferences 
which Aristotle introduces is quite clearly defined in the first chapter of 
the Prior Analytics, immediately following his famous definition of the 
expression “syllogism”. I quote the passage in translation: ‘‘A syllogism 
is a proposition in which, certain facts being stated, something different 
from these facts follows with necessity (simply) from their being so. By 
“from their being so” I mean the same as “following because of them’’, 
and by “following because of them’’ I mean that no term outside those 
given is needed in order that the necessity should occur. I call perfect a 
syllogism in which nothing else (apart from what is given) is needed for 
the necessity to appear, imperfect a syllogism which needs one or more 
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things for that purpose, things which are indeed necessary by reason of 
the given terms but which are not explicitly stated through the premisses”’ 
(A 1, 24b18-26)3. 

These lines present a host of difficulties, due in part to a somewhat 
careless but readily corrigible mode of expression, and in part to Aris- 
totle’s general reluctance, here particularly in evidence, to commit him- 
self to more than the matter under immediate consideration requires. 
First, the definition of the syllogism is obviously too wide. It is satisfied 
by every logically true assertion of an implication between two propo- 
sitions in which the antecedent is different from the consequent. But in 
Aristotle’s view only those logically true implications are ‘syllogisms’ in 
which the antecedents and the consequent are propositions of the form 
AaC, AeC, AiC, or AoC. Again, the expression “61d tadta ovpBatve”’ 
is not, as Aristotle asserts, equivalent to the expression “‘t@ tadta sivat” 
but at best to “t tabdta eivat ovpPaivetv’; and the phrase “‘ndevdc 
ECMVEV Spov TPODdEiv TPdc TO yevéoOat TO &vayKatov” does not, as 
Aristotle asserts, elucidate “‘61a tatta ovpPaivetv’’, but rather the ex- 
pression which is in fact employed in the definition of the syllogism, 
“Sid tadta €& avayKns ovpPaiverv”. Further, ““mpdocg 10 yevéoOat tO 
avayKaiov’ is ambiguous: it can mean “‘in order for the necessary to 
come into being’, and also “‘in order for necessity to come into being”’, 
and only this latter alternative appears to express Aristotle’s intention. 
Finally, in these definitions of the syllogism and of the perfect syllogism 
Aristotle again uses the concept of ‘relative’ necessity*, the dubious na- 
ture of which has been exposed in the preceding section. 

However, these verbal infelicities do not affect our understanding of 
the difference between ‘perfect’ and ‘imperfect’ arguments: a perfect argu- 
ment is an argument in which the defined necessity not only occurs but 
‘appears’ or is transparent®, whereas an imperfect argument, although it 
possesses this necessity, must undergo certain operations before its neces- 
sity ‘appears’ or is transparent. In a word, perfect syllogisms are se//- 
evident syllogisms. Thus Aristotle calls the ‘perfect’ arguments clear argu- 
ments, pavepdc ovAAoytopdc®. There is no doubt that the syllogisms 
Aristotle calls ‘imperfect’ are valid, and that Aristotle thought they were. 
The ancient commentators were guilty of supposing that Aristotle denied 
the validity of imperfect syllogisms; they were followed by Prantl who, 
in his Geschichte der Logik im Abendlande, offered it as his and Aristotle’s 
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opinion that imperfect syllogisms “‘have no probative force”’ (I, p. 374 
cf. p. 271); Kant had made the same assertion in § 5 of his essay of 1762 
Die falsche Spitzfindigkeit der vier syllogistischen Figuren. The main source 
of this misunderstanding appears to be Aristotle’s habit of sometimes 
calling imperfect syllogisms potential syllogisms (SvvatOc GLAAOYLOpOG: 
e.g. A 5, 27a2; A 6, 28a16; A 24, 41b33). This usage cannot indeed fail 
to suggest to anyone acquainted with Aristotelian terminology the con- 
jecture that such inferences are not yet proper syllogisms, and hence not 
properly valid. However, the context of these passages makes it quite 
clear that what Aristotle calls 6vvatdcg ovAAoytopdc is not a Jogos which 
is potentially a syllogism (Svvapet ovAAoytopoc), but a syllogism which 
is potentially a ‘perfect’ syllogism (Svvdper TEAELOG OLVAAOYLOPLOG). From 
the very definition of ‘imperfect’ syllogisms (A 1, 24b24—26) it follows 
that they can (“‘by one or more operations”) be changed into ‘perfect’ 
syllogisms; had Aristotle here defined ‘imperfect’ arguments as those 
which are not perfect, it would not of course follow that an ‘imperfect’ 
syllogism is ‘“‘potentially a ‘perfect’ syllogism’’. Aristotle’s discovery that 
the syllogisms in the other figures can be reduced to those in the first is 
thus already presupposed in his definition. 


§ 13. Perfection and Evidence 


The distinction between ‘perfect’ and ‘imperfect’ inferences is not one of 
logical validity, but one of evidence. The modern commentators’ are 
agreed that Aristotle believed the syllogisms which he called perfect to 
be evident, and that he called them perfect for this very reason. It is 
strange, however, that none of them has asked the question: what justi- 
fication did Aristotle have for asserting some syllogisms to be evident and 
others not? Ross sees in this assertion simply a reflection of the historical 
fact, or rather the historical guess, that Plato’s dialogues contain embry- 
onic formulations of certain syllogistic laws, which chance to answer to 
Barbara (1) and Celarent (1) and that Aristotle, influenced by this idea of 
Plato’s, therefore gave pride of place to the first figure and called only 
first figure syllogisms ‘perfect’. Lukasiewicz relates Aristotle’s talk of 
self-evidence to his realization (APst. A 2, 72a25-23, 73a6) that in every 
deductive system certain axioms must be presupposed without proof; for, 
he notes, Aristotle does in fact use the first figure syllogisms as axioms 
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of his deductive system of syllogistic. This is correct;,however, Aristotle 
himself shows that it is equally possible to assume the syllogisms of the 
second or the third figure as axioms and then to deduce the remaining 
syllogisms from them (APr. A 45, 50b5-51a2). The evidence of a syllo- 
gism cannot therefore be the same thing as its ability to serve as axiom 
in the proof of other syllogisms. The question, what right Aristotle had 
to call the ‘perfect’ syllogisms self-evident, is thus as open as before; and, 
in view of the vital role that the distinction between ‘perfect’ and ‘im- 
perfect’ syllogisms plays in Aristotle’s syilogistic, its solution is indis- 
pensable to a correct interpretation of that theory. 

First, “‘self-evidence”’ is not a logical term. That does not mean that 
it is senseless to use it in certain logical contexts. We can, for example, 
speak in mathematics of the elegance of a proof, although “‘elegance”’ is 
not a mathematical term. However, it is possible to turn the expression 
“‘self-evidence”’ into a term of logic by a necessarily arbitrary definition — 
for example by stipulating that a logical law shall count as “‘self-evident”’ 
if it can be gained by substitution in a formula of the propositional cal- 
culus, or if it belongs to a fixed group of n logical laws. Similarly, we 
could turn “‘elegance”’ into a mathematical term by decreeing that every 
proof shall be “‘elegant”’ which uses the technique of mathematical induc- 
tion, or the ‘diagonal’ method, etc. Thus Aristotle could have defined 
‘perfect’ (and self-evident) arguments by the simple means of stipulating 
that the assertoric syllogisms of the first figure were to be called self- 
evident. However, this is clearly not his method: he is making an asser- 
tion and not proposing a definition when he calls these syllogisms “per- 
fect’ because they are self-evident: he is asserting that they are self-evident. 

It is absurd to say that a particular logical law is valid for some men 
and not for others. But is it not only not absurd, but often true, to say 
that a logical proposition is evident to some and not evident to others. 
Indeed I can even say that a proposition is evident to me today but was 
not evident before. Now when Aristotle says that the ‘perfect’ arguments 
are self-evident, he cannot mean that they are evident to him. His words 
do not indeed assert that such inferences are evident to everyone, but 
they certainly do mean that they are evident to every adult, normally 
endowed and sufficiently interested reader. The right to make such an 
assertion can only stem either from a general enquiry which has given 
the information that such arguments are as a matter of fact evident to 
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such persons, or else from the realisation that the inferences in question 
have certain well-defined formal characteristics which do not belong to 
any of the ‘imperfect’ inferences and which justify the assumption that 
a normally endowed man would be convinced of the truth of the first 
class of syllogisms substantially more easily than he would be of the truth 
of the second class. Since Aristotle tells us nothing of an empirical justi- 
fication for his assertion about the self-evidence of these syllogisms, we 
must find out (a) what syllogisms Aristotle calls ‘perfect’, (b) what formal 
properties belong to all and only those syllogisms which Aristotle calls 
‘perfect’, and (c) whether these properties in fact justify the assumption 
that the validity of a ‘perfect’ syllogism can be seen substantially more 
easily than that of a syllogism which does not possess those formal 
properties. 

In replacing ‘‘self-evident’’ here and earlier by the expression “‘sub- 
stantially easier to see’’, I am trying as far as possible to do justice to two 
things, Aristotle’s own terminology and everyday usage. For Aristotle, 
‘perfection’ is not an attribute which a syllogism can have in greater or 
less degree, and consequently the self-evidence in which the perfection of 
an inference consists must not belong to it in greater or less degree; it 
is either present or absent.? However, it is linguistically quite legitimate 
to call one proposition more or less evident than another. It is an essential 
feature of Aristotle’s terminology that ‘imperfect’ arguments are not only 
not so immediately transparent as ‘perfect’ ones, but that, although they 
are valid, they are not transparently valid at all and can only become so 
by the application of those logical operations by means of which a ‘per- 
fect’ syllogism can be produced from an ‘imperfect’ one — for example, 
conversion or reductio ad absurdum.!° Thus, while it is meaningless, in 
Aristotle’s view to talk of degrees of self-evidence or of perfection, it is 
not so to talk of degrees of imperfection: for a syllogism which can be 
transformed into a perfect inference by just one operation (évéc, APr. 
A 1, 24b25) is much less imperfect than one which needs more operations 
(mAELOVOV, 1b.) to become transparent. Clearly Aristotle’s efforts to divide 
all syllogisms into two classes of evident and non-evident arguments drew 
him away from ordinary usage. However, since every syllogism has a 
position in a graduated scale of evidence, a dichotomy of this sort only 
escapes the charge of being purely arbitrary if it can be shown that within 
the scale one point is particularly striking, has particular importance, 
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that therefore the syllogisms above this point are substantially more per- 
fect than those below it. Thus the expression ‘‘substantially easier to see” 
witnesses at once the plain fact that evidence is a matter of degree and 
also our recognition that Aristotle would be justified in calling some 
syllogisms simply evident and the others simply non-evident, provided 
that he made the break at a point where the degree of evidence takes a 
striking leap upwards. 


§ 14. Perfect Assertoric Syllogisms 


Terminological note: From § 14 to the end of the book, for reasons which 
will be apparent from the text itself, I shall give the vowels we discussed in 
§ 1 (a, e, i, and o) a new meaning different from that of traditional logic. 
This is necessary because from now on the traditional symbolism is to be 
used to help represent Aristotelian syllogisms which, as was shown in § 4, 
are formulated differently from traditional syllogisms. In his formulations 
of syllogistic propositions, instead of the copula (‘‘All/some ... are/are 
not ...”’), Aristotle uses the expressions ‘‘... belongs/does not belong to 
all/some ...”’ or ‘‘... is said/is not said of all/some ...”. In Aristotle, the 
predicate usually stands at the beginning of the proposition and the sub- 
ject at the end; in traditional logic the reverse holds. The logical relation 
between A and B of course remains the same, whether we express it, with 
Aristotle, by ““A belongs to all B’’, or, with traditional logic, by “All B 
is A’’ just as the relation of magnitude between two numbers x and y 
remains the same whether we express it by “‘x is greater than y” or by 
“y is smaller than x’’. The change in question consists in this: in the 
following pages the formula “AaB” will be used to represent the Aris- 
totelian proposition “A belongs to all B’’, and not, as is customary else- 
where, the traditional proposition “‘All A is B’’; similarly for e, 7, and o. 
** 4aB”’ in the new sense of “a”? corresponds to “‘BaA”’ in the traditional 
sense of “‘a’’. Aristotle looks at the logical relation of the terms from the 
point of view of the predicate, traditional logic from that of the subject. 
Both assert the same relation, but from different directions. In modern 
terminology, “All ... are... and “‘... belongs toall ...”. would be de- 
scribed as converse relations (details will follow). Thus in what follows 
the vowels a, e, i, and 0, serve to symbolise the relations which are the 
converse of those they symbolise in traditional logic. It might be thought 
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best to symbolise the Aristotelian schemata simply by affixing the usual 
symbol for conversion in modern logic (a tilde over the sign for 
the relation) to the traditional symbols, and thus to write, for example, 
‘““4GB” for “A belongs to all B”’. However, this might easily result in 
confusion, since in the following discussion the Aristotelian propositions 
must themselves be again converted; for this reason it is preferable to 
change the meaning of the traditional symbols in the way we have pro- 
posed. (End of note.) 

Which arguments does Aristotle call perfect? With certain important 
and instructive exceptions, all syllogisms of the so-called first figure and 
them alone. The formal properties of the first figure are therefore a neces- 
sary but not a sufficient condition for the perfection of a syllogism. Ceteris 
paribus a syllogism of the first figure must thus be substantially more 
evident than a syllogism of the second or third figure. Has this assertion 
of Aristotle’s any straight-forward sense? that is, has it a sense which 
does not presuppose the understanding of certain historical facts or 
extra-logical (e.g. ontological or epistemological) theories? Let us take 
the syllogism Barbara (1), in its Aristotelian formulation: “If the A be- 
longs to all B and the B belongs to all C, then A must belong 
to all C’’, or, with concrete terms: “If animal belongs to all men and man 
belongs to all Greeks, then animal must belong to all Greeks’’. Let us 
compare this syllogism with Darapti (III): “If the A belongs to all B and 
the C belongs to all B, then the A must belong to some C’’, or, with 
concrete terms: “If mammal belongs to all whales and aquatic animal 
belongs to all whales, then mammal must belong to some aquatic ani- 
mals’’. No one would deny that Barbara is more transparent than Da- 
rapti. But we might doubt wherein its transparency lies. For example, we 
might guess the reason to be that Barbara contains three (formally iden- 
tical) a-propositions and is the only syllogism to have this characteristic, 
whereas the conclusion of Darapti is formally different from its premisses. 
The cetera would then not be, as we required, paria. We would therefore 
have to compare, for example, Celarent (1) and Cesare (II), Darii (1) and 
Datisi (11), Ferio (1) and Festino (11) or Ferison (III). Let us restrict our- 
selves, for the sake of economy, to one pair, say Darii—Datisi. The ceteris 
paribus clause is strongly fulfilled in this case: in fact the two syllogisms 
differ only in belonging to different figures. Is: “If A belongs to all B and 
B belongs to some C, then A must belong to some C” substantially more 
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transparent than “If A belongs to all B and C belongs to some B, then A 
must belong to some C”? We shall agree with Aristotle that it is. And 
the reason for the greater evidence of Darii can only lie in the formal 
properties which Darii exhibits as a member of the first figure. In the 
first figure alone do the two terms which form subject and predicate of 
the conclusion stand (in Aristotle’s formulation) at either end of the com- 
pound proposition which forms the antecedent of the syllogistic impli- 
cation; and the so-called ‘middle’ term stands in the middle in such a way 
as to bind together the two premisses. (Let us note here — we shall have 
later to give a detailed explanation — that this fact robs the expression 
“middle term”’ of all its mystery. It is the term which in the first figure — 
in Aristotle’s formulation — stands in the middle in the manner stated; 
its extension or its ‘power of mediation’ are perfectly irrelevant.) 

The greater evidence of the first figure syllogisms clearly depends on 
the position of their terms relative to one another. This alone enables us 
to observe, best of all in the case of Barbara, the transitivity of the re- 
lation “‘be said of’. It is supremely evident that an a-step from A to B 
and an a-step from B to C justify our making an a-step straight from A 
to C; just as it is evident that an ancestor of my ancestor is also my 
ancestor, or that a box is in a room if it is in a cupboard which is in the 
room. The premisses of this (unaristotelian) syllogism would be “The 
box is in the cupboard”’ and ‘‘The cupboard is in the room” and the 
inference would run: “If the box is in the cupboard and the cupboard is 
in the room, then the box is in the room’’. We say in logic that relations 
such as “‘being an ancestor of” and “‘being contained in” in the examples 
quoted are transitive. That is, if they hold between x and y and between 
y and z, they must hold also between x and z. Other examples of transi- 
tive relations are equality, and our “‘belong to all’ or “be said of all’. 
Not all relations are transitive: friendship, for example, is not: if x is the 
friend of y and y is the friend of z it does not follow that x is the friend 
of z. (Of course it is not excluded either as it is in the case of a relation 
such as “father of’’.) Like friendship, the relations “belong to some” or 
“be said of some’’ are nontransitive. We can now easily explain why 
Aristotle was right to call the syllogism Barbara substantially more trans- 
parent (and therefore perfect), when compared to arguments in the other 
figures: in the formulation of Barbara the logical fact on which its validity 
depends, namely the transitivity of the relation “belong to all” between 
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the terms which satisfy the syllogistic assumptions, becomes supremely 
clear. From A we proceed to B and from B we move on to C, and it is 
then patent that we can also take the same step directly from A to C. 

However, the other syllogisms of the first figure contain not only the 
relation a (“‘be said of all” or “belong to all’) but also the relations e 
(“belong to no”, ‘“‘be denied of all’), i (“belong to some”’, “be said of 
some’’), and o (“not belong to some’, “‘be denied of some’’). These re- 
lations between terms are not transitive; therefore their alleged evidence 
cannot lie in the transparency of a (non-existent) transitivity. Then where 
does it lie? This question too can be readily answered if we call a theorem 
of the logic of relations to our aid. Darii, for example, is more evident 
than Datisi (111) because in Darii the end of the a-step from A to B and 
the beginning of the i-step from B to C coincide. The two steps of the 
premisses, we can say, follow one another without a break. This is not 
the case with Datisi. 

To make the difference between perfect and imperfect syllogisms clear 
and distinct we shall use certain analogies between syllogistic and a part 
of modern relational logic. The symbols a, e, i, and o can be interpreted 
as signs for relations between terms; thus syllogistic becomes a special 
case of the logic of dyadic relations, which modern logicians, notably 
C.S. Peirce (1839-1914), E. Schroder (1841-1902) and Bertrand Russell 
(Principia Mathematica 1910-13) have reduced to a formal calculus. Syl- 
logistic, looked at in this way, seeks to determine in what cases the re~ 
lative product of two dyadic relations (a, e, i, 0) between terms (A, B, 
C,...) has itself the value a, e, i, or o. This abstract mode of expression 
may be clarified by an example: words for kinship, such as “‘brother’’, 
“cousin”’, “father”, ‘‘ancestor’’, “‘spouse’’, “child” etc., likewise express 
dyadic relations — of course between persons, not terms. That these re- 
lations hold ‘between’ the persons who are akin is expressed formally by 
placing the symbol R between the symbols for the two individuals which 
serve as arguments of the relation: ‘““xRy” is to be read as “‘x has the 
relation R to y”, or more simply “‘x is R of y’”, e.g. “‘x is father of y”’. 

The relative product of the relations R and S (written “R|S”) holds 
between the arguments x and z, if there is a y such that x is an R of y 
andy isan Sof z. This sentence can easily be translated into, say, Russell’s 
symbolism: 

xR|Sz=(dy) (xRy & ySz)?2 
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where (dy) — the so-called existential quantifier — is to be read “there is 
a y such that ...’’. If in our example we insert “husband” for the relation 
R and “daughter” for the relation S, then the expression ‘‘x husband| 
daughter z’” means, according to our formula, that there is a person y 
such that x is husband of y and y is herself daughter of z: x is the husband 
of a daughter of z. In this case the relative product has an existing name 
of its own: it is the same as the relation “‘son-in-law”. That is, if there 
is a person whose husband is x and who is the daughter of z, then we 
can deduce logically that x is son-in-law of z — of course it remains open 
whether z is the mother- or father-in-law of x. 

Let us now apply this to syllogistic: we let a, e, i, and o appear as 
possible values of the relation symbols R, S, T, U, and A, B, C, ... as 
values of the argument variables x, y, z, .... The premisses of Celarent 
(1) — AeB & BaC- AeC — could then be written in the notation of rela- 
tional logic as Ae|aC. The question what value this relative product has, 
i.e. to which relation it is equivalent, we could think of as parallel to the 
question whether the relative product “x husband|daughter z’’ corre- 
sponds to an already known relation. Our equivalence allows us to ana- 
lyse this last expression into the two propositions “xRy &yRz’’, in our 
case “‘x husband y & y daughter z”’, from which the proposition “‘x son- 
in-law z” follows as cogently as ““AeC” from “AeB& BaC”’. 

By contrast, a syllogism which does not belong to the first figure, for 
example Datisi (III) — AaB & CiB—> AiC —- cannot without more ado be 
translated into the schema of dyadic relational logic; for the logic of 
relations favours the ordering of the arguments of the relative product 
which we have already met in Aristotle’s first figure: referent (the argu- 
ment which has the relation to the other argument) and relatum (the 
argument to which the other argument is related) of the relative product 
are respectively referent and relatum of the simple relations from which 
the relative product is constructed, and the relation in which x is the 
referent stands in the first place, that in which z is the relatum in the sec- 
ond. Datisi, however, written as a relative product, would have the form 
““xRy &zSy’’; and this expression does not fulfill the requirements — it is, 
to use an expression of Lorenzen’s, not ‘normed’ (in German: ‘normiert’). 
Of course, all non-normed relative products can be transformed into 
normed products, by replacing where necessary a relation by its converse. 
The converse of a relation R is symbolised by a tilde over the R, 
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thus: R, and it is a law of logic that whenever ““xRy” holds then so too 
does “yRx°’’. If R is the relation “husband”, R is ‘“‘wife’’; if R is “bigger’’, 
R is ‘‘smaller’’ etc. The non-normed relative product which we gave can 
be transformed into the equivalent but normed form “Ry & Sz”. Thus 
it would be possible to achieve greater clarity in syllogistic and make do 
with only one figure, preferably the first, by adding to a, e, i, and o their 
converses d, é, 7, and 6.18 Aristotle, however, did not admit the converses 
of a, e, i, and o into his formal system and he expressed the conversion 
of a proposition, not by converting the relational constant, but by re- 
versing the arguments: for example, he converts ‘“AeB”’ not to “AéB” 
but to “BeA”’. 

There is no doubt that modern relational logic prefers the normed 
order of the arguments of a relative product for the very reasons which 
led Aristotle to call ‘perfect’ the syllogisms of the first figure which have 
analogous formal properties: when the arguments of the two component 
propositions (premisses) and the components themselves are put in this 
order, it becomes substantially easier to test the value of the relative 
product. It is as a matter of fact easier to see that x must be the grand- 
father of z if we are told that x is father of y and y father of z, than if we 
are told that x is father of y and z is son of y. In exactly the same way 
Darii (1) is more evident than Datisi (II). 

It might be supposed that this formal advantage of first figure syllo- 
gisms deserves no consideration, because, with the help of relational con- 
version, it can always be made to disappear. The order of the terms “xR, y 
& yR,z—>xR3z”, which we have so far taken as the mark of the first 
figure and which logic calls normed, can, as we have said, be maintained 
in the other figures too, if the syllogistic relations are replaced where 
necessary by their converses. Just as, instead of ‘“‘x is greater than y’’ we 
can say “‘y is smaller than x’’, where ‘“‘smaller than’’ is the converse of 
“greater than’; so in Datisi instead of CiB (“‘C belongs to some B”’) we 
could use the relation 7 and write BiC (read: “some B are C’’). Then 
Datisi would run: AaB & BiC— AiC. However, the formal difference be- 
tween Darii and Datisi is not destroyed by this artifice but merely dis- 
placed. For the difference in degree of evidence between the two syllo- 
gisms no longer depends on the position of their terms but on the fact 
that in Datisi one converse and two non-converse relations appear and 
it must be more difficult to assess the value of the product of such hetero- 
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geneous relations than of homogeneous ones. In fact if we adopt this 
notation (which has the advantage that the arguments of the relations 
do not need to be written out since their order remains constant) it is 
only the first figure that is wholly homogeneous as to its relations. In the 
second figure the relation of the first premiss is converse, in the third that 
of the second premiss and in the fourth those of both propositions. This 
does not mean that the fourth figure is as ‘homogeneous’ as the first. For 
the conclusion of a syllogism is always non-converse: the question of the 
validity of an inference is posed by Aristotle in such a way that a valid 
syllogism must always have a conclusion in a, e, i, or o (cf. p. 52). This 
convention has no consequences for é- and i-conclusions, since the re- 
lations é and 7 logically entail their converses — they are, to use the tradi- 
tional vocabulary. ‘convertible’, or as Aristotle says Gvttotpégovoiv.!4 
Such relations are called symmetrical in the logic of relations. d-con- 
clusions are of no interest to Aristotle, since the only argument with an 
d-conclusion (a converted a-proposition) occurs in the fourth figure which 
Aristotle did not treat. It would be the syllogism: “‘B belongs to all A 
& C belongs to all B >C belongs to all A’’. To conform with Aristotle’s 
convention, traditional logic changes the conclusion by virtue of the 
logical law ““AaB-—BiA” (cf. pp. 138 sqq.) to “A belongs to some C’”’, 
so that we have the traditional mood Bamalip (IV). (Aristotle knew this 
mood, but derived it from Barbara by conversion of the conclusion (APr. 
B 1, 53a9-12).) 

The matter is different in cases where from given premisses a conclusion 
of the form CoA (=A6C) would follow. Such pairs of premisses are 
treated by Aristotle in 4 4-6 as inconcludent. His method of proving that 
a pair of syllogistic propositions yields no conclusion cannot establish 
that the given propositions do not yield a conclusion of the form CoA 
(cf. § 22, pp. 93 sqq.). Such cases are in fact frequent: in the first figure 
the pairs AaB & BeC and AiB & BeC each yield CoA; the same conclusion 
follows from BiA & BeC and from BoA & BaC in the second figure, and 
from AiB&CeB, AaB&CeB and AaB & CoB in the third. 

The passage in which Aristotle investigates syllogisms of this sort, 
which do not fit into the system of A 4-6, shows in a most surprising way 
that he must have grasped intuitively a further law of modern relational 
logic. I mean the following law: 

If the relative product R|S has the value 7, then §|R has the value T 
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(cf. Whitehead and Russell, PM I, 256: “The converse of a relative 
product is obtained by turning each factor into its converse and reversing 
the order of the factors’’, 34.2). An example: “‘uncle”’ (7) is the relative 
product of “‘brother’ and “father” (R and S). For it is the case that 
R|S¢T;"5 that is, if there is a y such that x is brother of y and y is 
father of z, then x is uncle of z. It is also true that S|ReT. § in our 
case is “son or daughter’’, i.e. “child”; R is “brother or sister’’. And it is 
in fact the case that if there is a y such that x is a child of y and y is brother 
or sister of z then x is nephew or niece of z. “Nephew or niece”’ is the 
converse relation of ‘‘uncle’’. Only if Aristotle grasped these relationships 
can we explain why in A 7, 29a19-27, where he says that some of the 
pairs of premisses which in A 4-6 he had called, and ‘proved’ to be, in- 
concludent can in fact yield a conclusion, namely CoA, he expressly 
formulates only AaB & BeC and AiB & BeC of the first figure and utterly 
ignores the pairs BoA & BaC of the second and AaB&CoB of the third 
figures. These two pairs, and in general the pairs of the second and third 
figures which we named above, together with their conclusion CoA can 
by virtue of this law be transformed into moods of the same figure which 
Aristotle has already discussed and recognised as valid in A 4-6. Thus 
BoA & BaC>CoA turns into Bad & BoC AoC (Baroco); AaB & CoB—> 
CoA, applying the same principle, becomes AoB&CaB- AoC (Bo- 
cardo); BiA & BeC->CoA is changed to BeA & BiC— AoC (Festino) etc. 
Only in the two first figure cases, AaB & BeC>CoA and AiB & BeC>CoA 
does the corresponding transformation fail to produce a recognised first 
figure mood; it gives instead two hitherto undiscussed moods: BeA & 
CaB-— AoC and BeA & CiB—> AoC. Clearly this is the reason why Aris- 
totle sets out explicitly only these two first figure moods.1® They are, as 
it were, rehabilitated in our passage.1” 

However Aristotle’s recognition of the validity of these moods pro- 
duces an unpalatable dilemma: either he must recognise as concludent 
those premisses from which a proposition of the form CoA follows, in 
which case he must also admit that the method stated in 4 4-6 for proving 
inconcludency does not suffice, since it leaves open the possibility that 
the ‘inconcludent’ premisses entail CoA — so that he must introduce a 
new method of proof; or else he can arbitrarily stipulate that implications 
with o-conclusions shall only be called syllogisms if they allow premisses 
of the prescribed form to yield a conclusion in AoC — in which case he 
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must recognise, in addition to the three figures discussed in A 4-6, a 
fourth figure to which the two last-named moods (Fesapo and Fresison) 
in fact belong. The question why Aristotle did not expressly recognise 
such a figure will be discussed in detail in § 25. The present considerations 
are intended only to show that Aristotle was aware of certain funda- 
mental principles of the logic of relations and that it is thus not anachro- 
nistic to draw on relational logic in the explication of his definition of 
‘perfect’ arguments. 

Only in first figure syllogisms we find that the two relation-steps (the 
premisses) are immediately connected to each other. Although the same 
‘normed’ ordering of the relational arguments can be set up in the other 
figures too, the cost of doing this is to render the relations of their syllo- 
gisms heterogeneous, since both non-converse and converse relations then 
appear. And we have shown that this fact would weaken the evidence of 
these syllogisms in exactly the same way as before. 


§ 15. Evidence and Formulation 


The preceding paragraphs discussed the formal features of first figure 
syllogisms on which their perfection, that is their evidence, depends; these 
in turn are dependent on the Aristotelian formulation of the premisses: 
‘**The A belongs to all B” etc., and are lost in the transition to the tradi- 
tional formula: ‘“‘All B is A’’. In the traditional Barbara “All B is A, all 
C is B: therefore all C is A”’ it is no longer the case that the first relation- 
step (from B to A) leaves off where the second (from C to B) begins. The 
middle term does not, as it does in the Aristotelian formulation, bind the 
premisses together in such a manner that the transitivity of the relation 
a is immediately transparent. Let us compare the formulation “All C is 
B, all Bis A, all C is A’’, which is produced simply by interchanging the 
two premisses: we will agree at once that this is far more evident than the 
traditional formulation — indeed that it is just as evident as Aristotle’s 
formulation: “If A is said of all B and B is said of all C, then A is said 
of all C’’. In fact, this formulation has the very formal properties which 
make Aristotle’s Barbara a ‘perfect’ or ‘evident’ argument; the traditional 
formulation of Barbara does not have these properties and we must draw 
the almost paradoxical conclusion that Aristotle would not have attri- 
buted ‘perfection’ to the traditional Barbara — the evidence of which 
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logicians, in supposed obedience to Aristotle, have never tired of stressing. 
In fact, in traditional logic there is no difference of evidence between 
syllogisms of the different figures. Hence it became necessary either to 
base the privileged position assigned by Aristotle to the first figure on 
other grounds, or else to attack Aristotle’s whole division of syllogisms 
into ‘perfect’ and ‘imperfect’ as purely arbitrary. Some logicians said 
simply that the arguments of the first figure even in the traditional idiom 
were ‘evident’ and that those of the others were not — without being able 
to define what they meant by the word “evident”. Others spoke instead 
of the peculiar epistemological ‘value’ of the first figure. But logic is not 
interested in the epistemological ‘value’ of a proposition and in any case 
this has nothing to do with evidence. A third group of logicians, who 
had at least the merit of not seeing how the traditional syllogisms of the 
first figure were more ‘evident’ than those of the second, third, or fourth, 
attempted not to justify but at least to explain Aristotle’s distinction by 
reference to his or Plato’s metaphysics. Had it been seen that Aristotle’s 
distinction between ‘evident’ and ‘imperfect’ inferences and his arrange- 
ment of the premisses within the figures is relative to his standard formu- 
lation, “The A belongs/does not belong to all/some B”’ all these ma- 
noeuvres would have been prevented. 

It requires little effort to see this: on just those occasions where, in- 
stead of “‘be said of’, ‘‘belong to’’, and “‘follow’’, Aristotle uses the ex- 
pression “be in ... as in a whole” (APr. A 4, 25b33; cf. p. 9), and in 
place of “A belongs to all B” writes ““B is in A as in a whole’, where 
the order of the terms within the premisses is inverted, he also inverts the 
order of the premisses: “If the last is in the middle as in a whole and the 
middle in the first as in a whole, then there is a perfect syllogism with 
respect to the outer terms.’18 We have seen that outside his systematic 
exposition of syllogistic Aristotle sometimes presents syllogisms with 
concrete terms, in which the formulation by means of the copula ‘‘is” 
seems more natural. Chapter A 13 of the Posterior Analytics offers some 
good examples — and here Aristotle often transposes the premisses so 
that the transitivity of the relation remains completely clear, and hence 
the perfection of the argument is preserved. “If the planets do not twinkle, 
and what does not twinkle is near, then the planets must be near” 
(78a30-35). Contrast: “If anything that waxes in this way is spherical, 
and waxes the moon, then clearly the moon is spherical” (78b5-8). Here 
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the premisses are not transposed, and in addition the order of the 
terms in the second premiss is P—S. Aristotle did pot always transpose 
the premisses when he employed a relational constant which, instead of 
the usual order of terms “(A —B) &(B—C)->(A—C)”, licenses the order 
“(B— A) &(C—B)—(A—C)’’; this is a pity but it can readily be explained: 
in such cases he was influenced by the order of premisses in the systematic 
enumeration of the syllogisms in APr. A 4-6. However, in A 4-6 there is 
only one passage where his choice of the constant ‘‘be in ... as in a whole” 
alters the order of the terms, and only here does he decide to alter the 
order of the premisses as well, —- an order which he elsewhere invariably 
retains in first figure arguments. The corresponding change occurs some- 
times in syllogisms with concrete terms: and this is proof enough that he 
was fully conscious that such an alteration in the order of the terms made 
the original evidence of the syllogism disappear, but that it could be 
brought back again by-inverting the order of the premisses. In the same 
way Alexander transposes the premisses where he gives examples of syllo- 
gisms containing the copula or some other relational constant which has 
the same effect on the order of the terms: for example, “All men lie down, 
all that lies down sleeps; all men sleep” (in APr. 21. 21); “All men are 
capable of laughing, nothing which is capable of laughing is a horse; (no 
man is a horse)” (in Top. 2.10) — the latter is explicitly said to be a perfect 
syllogism of the first figure (ib. 2.7; 14). The later commentators, Philo- 
ponus and Ammonius, follow him conscientiously on this point. (Am- 
monius, in APr. 30, 35 sqq.; Philoponus, in APr. 36, 20; 78. 16 sq.; etc.) 


§ 16. Order of the Premisses 


The distinction drawn in § 14 between perfect and imperfect inferences 
was blotted out in traditional logic. However, the replacement of the 
constant “belong to” by the copula in the standard form of the premisses 
was not enough to obliterate it: transposition of the premisses would 
have preserved the evidence of first figure syllogisms even here. It will 
only disappear if the Aristotelian relation is supplanted by the copula and 
at the same time (by appeal to Aristotle) the normal order of the prem- 
isses as found in APr. A 4-6 is retained. The validity of an inference is 
obviously unaffected by the order of the premisses: we have already seen 
that the premisses of a syllogism, in Aristotle’s view, make up the ante- 
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cedent of an implication, the consequent of which is the conclusion. The 
two premisses are joined by the logical constant “and”; they consist, that 
is, of a conjunction — and it is easy to see that the truth of a conjunction 
of propositions is not affected by the order in which the conjuncts are 
written. If the conjunction “All men are mortal and all Greeks are men” 
is true, then so too is the conjunction “All Greeks are men and all men 
are mortal” (cf. Whitehead and Russell, PM I, 116, prop. 4.3). 

The controversy which raged in the 19th century as to whether the 
order of the premisses was relevant to the validity of the syllogism can 
thus easily be resolved. Waitz (I, p. 380), Prantl (I, p. 276) and Maier 
(SdA II., 1, p. 63), gravely maintained that the order of the premisses 
could not be changed without prejudice to the validity of the syllogism; 
Uberweg (SdL°, p. 330) and Trendelenburg (LU? I, p. 344)9 held that 
the order of the premisses had no effect on the validity of the inference. 
Lukasiewicz (AS, § 12, pp. 32-34) rightly pointed out that “from the 
standpoint of logic the order of the premisses ... 1s arbitrary’. However, 
our inquiry has shown that it is not by chance that Aristotle generally 
held to the order in which the first premiss contains the middle term and 
the predicate of the conclusion and the second premiss the middle term 
and the subject of the conclusion. For if the order of the premisses is of 
no account for the validity of a syllogism, it is extremely important to its 
evidence: the order of premisses chosen by Aristotle, supposing the for- 
mula “‘A belongs to B”’, leads in the first figure to evident syllogisms; this 
evidence disappears if the order of the premisses is altered. If the prem- 
isses are formulated by means of the copula, then they must be trans- 
posed if the first figure syllogisms are to be evident; with the traditional 
order of the premisses their evidence vanishes.2° 

In the case of the second and third figures, the order of the premisses 
does not of course affect their syllogisms’ evidence either: nothing can 
raise them to evidence in Aristotle’s sense. Aristotle’s practice is in perfect 
accord with this fact. In his systematic treatment in APr. A 4-6 he main- 
tains the standard order of the premisses for all valid syllogisms of the 
first figure, and again for all valid syllogisms of the second; in the third 
figure he alters the order of the premisses in the cases of Felapton (A 6, 
28a26), Disamis (28b7), Datisi (28b11-12) and Bocardo (28b17-19). Datisi 
is in fact presented twice, once with the usual and once with the altered 
order (28b11 and 26). It can be concluded from this that Aristotle saw 
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that the order of the premisses was quite irrelevant to the validity of a 
syllogism, but recognised that the evidence of syllogisms of the first figure 
depended on that order. Thus the traditional order of the premisses is 
doubtless a ‘convention’ (Lukasiewicz, AS, p. 33). But it is a convention 
which Aristotle had good reason for establishing — and which traditional 
syllogistic, which formulates its propositions with the copula, ought to 
have abandoned for the very reasons which led Aristotle to introduce it, 
just as Aristotle himself abandons it when he employs an expression which, 
like the traditional “‘All A is B’’, alters the order of the terms within the 
premisses. Aristotle was followed in this (as will be shown in detail in 
§ 19a and b) by the ancient commentators and authors of logical manuals 
— with the exception of Boéthius, the founder of traditional syllogistic. 


§ 17. Perfect Modal Syllogisms 


It has been pointed out (above, p. 44) that in Aristotle’s view only first 
figure syllogisms but not all first figure syllogisms are ‘perfect’, i.e. evident. 
Membership of the first figure is thus for him a necessary but not a 
sufficient condition for the perfection of a syllogism. If we are to under- 
stand the precise meaning of the expression “‘perfect syllogism” in Aris- 
totle’s syllogistic, we must investigate those syllogisms which belong to 
the first figure but yet are not recognised as perfect inferences, and try 
to discover their common formal differences from the perfect syllogisms 
of the first figure. The formal properties which distinguish perfect syllo- 
gisms of the first figure both from syllogisms of the other figures and from 
imperfect syllogisms of the first figure must together make up the defining 
characteristics of a perfect inference. Only when we know these charac- 
teristics can we try to answer question (c) of p. 48: whether Aristotle’s 
assertion that such syllogisms are substantially more evident than all 
other syllogisms is justified. 

In assertoric syllogistic, that is, in the part of syllogistic in which prem- 
isses and conclusion are always propositions which contain no modal 
operator (possible, impossible, necessary; — Aristotle would say: no ‘abso- 
lute’ modal operator, cf. § 6, pp. 16-17), all syllogisms of the first figure 
are in Aristotle’s view ‘perfect’. In modal logic, however, while again 
only first figure syllogisms are ‘perfect’, not al/ are. Aristotle calls perfect 
those first figure syllogisms which are composed of three necessary propo- 
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sitions; and likewise those whose component propositions are all gov- 
erned by the operator ‘‘possible’’. Further, syllogisms in which the first 
premiss and the conclusion have the same operator (whatever operator 
the second premiss may have) are perfect. Thus there remain those syllo- 
gisms in which the first premiss and the conclusion have different oper- 
ators; and these Aristotle does not recognise as perfect. This fact has 
often been registered but never explained. I cannot here enter into the 
difficult problems of Aristotle’s modal logic. Despite Becker’s exemplary 
dissertation and the posthumous publication of Lukasiewicz’ investi- 
gations (in AS?, Oxford, 1957), it has not yet been fully illumined.?? 
However, to solve our present problem, the meaning of the expression 
“perfect inference”, we must try to understand why Aristotle denied per- 
fection to these particular first figure modal syllogisms. We limit our- 
selves to syllogisms in Barbara, since what we say about them will always 
hold mutatis mutandis for the other syllogisms of the first figure. 

Becker maintained that Aristotle did not conceive the operator on a 
proposition of modal logic as governing the whole proposition but as 
determining the predicate of the proposition. This interpretation is not 
wholly immune to objection, but we shall nevertheless use it as the foun- 
dation of our present discussion. As a result of this decision, we shall use 
the letters V, and P22 for the modal operators “‘necessary”’, and “‘possible”’ 
and prefix them to the predicate-variables of the propositions which Aris- 
totle treats as ‘necessary’ and ‘possible’ (in the traditional vocabulary 
“‘apodeictic’’, and “‘problematic”’ propositions). Thus, remembering our 
earlier remarks, we may produce as a perfect syllogism in the form Bar- 
bara: 


(1) NAaB & NBaC>NAaC (A 8, 29b36-30a5) 
or 
(2) NAaB & BaC> NAaC (A 9, 30a17-23). 


In fact only the second of these syllogisms has the property which we 
have discussed before and have seen to generate evidence — that is, identity 
of the last member of the first relation and the first member of the second. 
But we must grant Aristotle that NBaC evidently entails BaC, so that the 
transition in the first syllogism can be made just as clear. The same holds 
for syllogism 


(3) AaB & NBaC= AaC (A 9, 30a23-32). 
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Similarly 

(4) PAaB&P BaC->PAaC (A 14, 32b38-33a1) 
and 

(5) PAaB & BaC-PAaC (A 15, 33633-36) 


are called perfect. Syllogism (5), in particular Aristotle’s assertion that it 
is evident, poses no problem. (4), however, presents us with certain dif- 
ficulties: here again the last member of the first relation and the first of 
the second do not in the strong sense coincide, for PB and B are not 
identical predicates; moreover there is an additional difficulty: PBaC 
does not evidently entail BaC — it evidently does not entail it. This syllo- 
gism’s claim to evidence must therefore, according to Aristotle’s own 
stipulations, be rejected. It is precisely in this passage that Aristotle intro- 
duces a new definition of ““évééyeo0at brdpyetv” and of the statements 
in which this operator occurs: this definition is specially adapted to pro- 
duce the missing identity of the last member of the first and the first of 
the second relation. In his new analysis of possibility assertions Aristotle 
says that the proposition ‘*A can belong to all B” may be taken as equi- 
valent to the proposition ‘‘4 can belong to all things to which B belongs” 
(PAaB), but that it may also be construed as ‘*A can belong to all things 
to which B can belong” (PAaP B) (APr. A 13, 32b23-37). 

He explicitly adopts for his subsequent investigations the meaning 
PAaPB; but only for those cases in which it is necessary to produce a 
smooth transition from the first to the second premiss. Syllogism (4) then 
has (assuming this interpretation or definition) the form: PAaPB & PBaC 
—PAaC, and is therefore, on this assumption, a perfect syllogism in 
Aristotle’s sense. Thus Aristotle says that (4) is pavepov ék tod dptopod- 
tO yap évdéyeo0at mavti Onapyetv obtws EAEyOpEV (32b40-33al). Aris- 
totle does not say here — and Becker (ATM, pp. 33-37) is quite right to 
reproach him for this — which of the two interpretations he wants to 
underlie his modal logic. He clearly falls back on the second interpre- 
tation only in order to get round the difficulty we have noticed. All this 
confirms our belief that the perfection of an argument essentially depends, 
in Aristotle’s view, on the ‘identity’ of the final member of the relation 
which forms the content of the first premiss with the opening member of 
the relation which the second premiss asserts to hold. 

In opposition to these modal syllogisms in Barbara all of which Aris- 
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totle calls ‘perfect’, he explicitly calls imperfect syllogisms of the form: 


(6) AaB & PBaC->P1 AaC 8 (A 15, 34a34—b2) 
and z 
(7) NAaB & PBaC-P1 AaC (A 16, 35b38-36a2). 


On the other hand the last remaining syllogism in Barbara 
(8) PAaB & NBaC-PAaC (A 16, 36a2-5) 


he again allows to be perfect (36a5) — clearly because here too ““NBaC” 
evidently entails ‘‘BaC”’ (cf. p. 62). The question why Aristotle calls syllo- 
gisms (6) and (7) imperfect in spite of the fact that they belong to the first 
figure, has been answered by those few commentators who have bothered 
to pose it (e.g. Alexander, 174, 20-30, Ross, APPA, p. 336) in basically 
the same way. Alexander explains the imperfection of these syllogisms by 
the following consideration: in a perfect syllogism what holds of B holds 
of C because C is part of B. The first premiss establishes what holds of B 
and the second that C is in fact B. In the case of syllogisms (6) and (7) it 
is not true that C is B but only that it can be (and therefore can also not 
be) B; and for this reason the necessity of the progress from A via B to C 
is not at once evident. Ross uses the same argument in a more formal 
manner when he points out that ‘‘‘All Bis A, all C is capable of being B’ 
are premisses that in their present form have no middle term” (APPA, 
p. 336). He here appoints ‘‘capable of being B’’ as middle term of the 
second premiss, and ‘‘B”’ as middle term of first; and this accords with 
Aristotle’s practice, which Ross states on page 319, of treating the modal 
operator of a proposition as part of the predicate. However, both Alex- 
ander and Ross have overlooked the following point: syllogism (4), 
PAaB & PBaC-—PAaC, has the very formal property which they adduce 
to explain why Aristotle held (6) and (7) to be imperfect — and (4) is 
expressly recognised by Aristotle as a ‘perfect’ inference (32b39). 

In what other way does (4) differ from (6) and (7)? Or rather: in what 
way do (6) and (7) differ from all perfect syllogisms? Clearly only in that 
the term P1A, predicate of C in the conclusion, is here not identical with 
the major term of the first premiss (A or NA). In (5) for example PA ap- 
pears in both places: in (6) on the other hand we have A and P1A, and 
in (7) NA and P1A. Thus it is not the non-identity of the middle term, but 
the non-identity between the predicate of the first premiss and the predi- 
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cate of the conclusion which is in Aristotle’s view a sufficient reason for 
calling the syllogisms in question non-evident and hence imperfect. And 
it is clearly with reason that Aristotle will not recognise as evident any 
syllogisms which deviate from the schema according to which one predi- 
cate A, which belongs to B, also belongs to C if B belongs to C. On the 
other hand it is plain that the cut between ‘perfect’ and ‘imperfect’ syllo- 
gisms as made in these passages is somewhat arbitrary in its results. Every 
unprejudiced mind will find syllogisms (2) and (5) substantially more 
evident than (1), (3), (4) and (8). Becker too (ATM pp. 32-33, 41) found 
the evidence of (1) and (4) highly dubious. We would be inclined to con- 
nect (1), (3), (4) and (8), as far as evidence goes, with (6) and (7) rather 
than with (2) and (5). For, within the framework of Aristotle’s terminolo- 
gy (as we showed in § 12) while it does not make sense to speak of degrees 
of evidence, it does to speak of degrees of non-evidence. Nevertheless, we 
can explain why Aristotle did not draw the boundary between perfect and 
imperfect syllogisms in such a way as to divide (2) and (5) from (1), (3), 
(4), (7), and (8): he must have thought it absurd to suppose that the 
identity of the operators on all the propositions of a syllogism could 
impair its evidence, so that a syllogism with three necessary components 
like (1) could be less evident than the same syllogism with an assertoric 
minor, (2), and a syllogism with three problematic propositions as prem- 
isses and conclusion like (4) could be less evident than one with a prob- 
lematic major and assertoric minor like (5). However, it is a mere preju- 
dice, no doubt a seductive one, to regard modal conformity of premisses 
and conclusion as the source of special evidence. 

The alternative classification of the modal syllogisms in Barbara which 
we have suggested and which differs from Aristotle’s in that it classes all 
arguments except (2) and (5) as ‘imperfect’, has the advantage of a 
stronger analogy with the division of assertoric syllogisms into ‘perfect’ 
and ‘imperfect’ arguments. Just as Aristotle defines ‘imperfect’ assertoric 
syllogisms as those needing ‘“‘one or more” operations to make them 
evident (A 1, 24625), operations which (as we shall later argue in detail: 
§§ 28-29) are based on certain laws of predicate-logic; so we might here 
define the ‘imperfect’ syllogisms of the first figure as those which only 
become evident after ‘one or more”’ operations based on rules of modal 
logic — more exactly, operations based on certain implications which hold 
between the modal operators. (1), (3) and (8) become evident if their 
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second premiss NBaC is changed, by virtue of the implication (I) NAaB 
~ AaB24, into BaC; (4) becomes evident if its first premiss PAaB is put 
in the form PAaPB. Aristotle expressly (32b25-30) allows this, and so we 
may use a further implication of his modal logic, namely (II) PAaB> 
PAaPB. 

(6) and (7) remain. In the conclusion of both the operator “‘possible” 
differs from the normal one. Elsewhere in Aristotle the possibility oper- 
ator is two-sided: i.e. a proposition is possible if it is (a) not necessary 
and (b) not impossible. But, because the first premiss of (6), ““A belongs 
to all B”’, does not exclude the possibility that NAaB also holds, while in 
(7) NAaB is the first premiss, and in both syllogisms the second premiss 
states that all C is possibly B, in neither case is it excluded that all C is 
necessarily A: hence the conclusion here cannot take the usual operator, 
but only the weaker2® one ‘“‘not impossible’, which Becker symbolises by 
‘“E,”’ and which I here express as ““P1’’. To turn (6) and (7) into perfect 
syllogisms we therefore need the implication (III) AaB P1 AaB; and this 
in fact holds — what is actual is not impossible.26 The implication AaB> 
PAaB, onthe contrary, does not hold; for what is actual is not thereby 
“neither impossible nor necessary”: it may be necessary.2”? By AaBo 
P\AaB, (Ill), | transform (6) into (6’): PlAaB&PBaC->P\lAaC; and 
by (IL) (6’) becomes (6): PlAaPB & PBaC-P1AaC. (6’’) now satisfies 
all Aristotle’s criteria for perfect modal syllogisms. In the case of (7) I 
need (1), in addition to (II) and (IID), in order to transform NAaB into 
AaB; otherwise the procedure is the same as with (6). 

Thus (1), (3), (4), and (8) each need one modal operation to become 
perfect syllogisms ((1), (3), and (8) an operation based on law (1) NAaBo 
AaB; (4) one based on law (Il), PAaB>PAaPB); (6) needs two oper- 
ations based on laws (II) and (III); (7) three, based on (I)-(III). Syllo- 
gisms (6) and (7), the only ones which Aristotle calls ‘imperfect’, do as a 
matter of fact differ from the others as regards their evidence: each needs 
more than one operation before it is transformed into a perfect argument. 
This may be taken as evidence that Aristotle did in fact pursue the train 
of thought we have sketched. There is only one difference, probably 
due to the prejudice we have mentioned above: in his modal logic 
Aristotle allows perfection to syllogisms whose evidence is established 
by one of the operations we have described, whereas the alternative di- 
vision which we have proposed here is in exact formal agreement with 
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the one Aristotle chooses for assertoric syllogisms. Moreover, our di- 
vision alone fits Aristotle’s terminology, in which all evident syllogisms 
must be equally evident, while imperfect syllogisms can always be more 
or less imperfect (cf. pp. 48-49). Aristotle’s division of the modal syllo- 
gisms of the first figure includes among the evident syllogisms some which 
are more evident — (2) and (5) — and some which are Jess evident — (1), 
(3), (4), and (8) -; further, among the nonevident, and therefore imperfect, 
arguments, one — (6) — is less and one — (7) — is more imperfect. In as- 
sertoric logic too there are more and less imperfect syllogisms, according 
to whether they need one or more (EvOcg i} mAELOVmV) operations to 
establish their evidence. For example, Festino (11) can be changed into 
Ferio (1) and thus made evident in one operation; Camestres (II) and 
Disamis (ill), on the other hand, need two operations (or three, if the 
so-called ‘Metathesis Praemissarum’ is to be counted as a separate oper- 
ation as it is in traditional logic) before they are transformed into Celarent 
(1) and Darii (1), and thus into evident syllogisms. We shall see that 
Theophrastus drew certain conclusions from this fact (cf. pp. 74-75). The 
syllogisms of the first figure are, however, in Aristotle’s view, ‘evident’ in 
just the same manner and to just the same degree — at least in the frame- 
work of APr. A 4-6. 

These results enable us to answer question (c) of page 48: our investi- 
gations have shown that when Aristotle designates certain syllogisms as 
‘perfect’, he is asserting that they are substantially more transparent than 
all other syllogisms: this assertion is false. It is false that syllogism (4), 
say, is substantially more transparent than, say, assertoric Festino. In 
both cases one operation based on a logical law is required in order to 
establish evidence; it makes no difference that the law in the one case 
belongs to predicate, in the other to modal logic. The assertion would be 
justified if, in accordance with our proposal, Aristotle were to allow only 
(2) and (5) to be ‘perfect’ arguments: these alone have the formal proper- 
ties which, in his assertoric logic, Aristotle treated as necessary and suf- 
ficient conditions for the ‘perfection’ of a syllogism. 


§ 18. Prior Analytics A 7 and Aristotle’s Modal Logic 


At this point I should like to offer a conjecture, which, if it is correct, 
would shed light on the genesis of Aristotle’s logical system. As we have 
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shown, in chapters A 4-6 of the Prior Analytics Aristotle does not dis- 
tinguish between the four moods of the first figure (Barbara, Celarent, 
Darii and Ferio) with regard to their evidence. However, in the second 
section of chapter 7 he presents 4 detailed argument for the correct thesis 
that Darii and Ferio can be reduced to Celarent, and hence that all syllo- 
gisms can be reduced to Barbara and Celarent (29b1-25). Bochenski?® 
believes this thesis to be a discovery made after the writing of A 4-6; and 
Lukasiewicz (AS, p. 45) supposes the reason for this innovation to be 
that Aristotle (although he regarded al// first figure syllogisms as ‘perfect’) 
wanted to use as axioms of his system only the “‘most clearly evident” 
(the ‘evidently evident’?) syllogisms of the first figure, namely Barbara 
and Celarent. Lukasiewicz here speaks of a difference in evidence be- 
tween on the one side Barbara and Celarent and on the other Darii and 
Ferio. Philoponus (in APr. 114, 16-22, ad 29b1) makes the same point: 
in this passage Aristotle deixvvot tobcs 600 Tobs MpHtOvS (sc. GvAAO- 
ylopovcs) Kai tHv AOLNHV TOv Ev TH ALTO (Sc. TO TP®THO) oyNHpatt 
teAelotépouc: “‘he shows that the first two syllogisms of the first figure 
are more perfect than the two other syllogisms of the same figure’. We 
could understand without any trouble the claim that Barbara — alone — is 
more perfect than the other first figure syllogisms: as we noted above, 
only Barbara consists entirely of a-propositions, and a is the only transi- 
tive relation between syllogistic terms. But if both Barbara and Celarent 
are to be more perfect, then there must be a (different) formal property 
common to both syllogisms, that raises them above Darii and Ferio. A 
solution to this problem seems to offer itself if we consider what Aristotle 
does in modal logic, where even among syllogisms of the first figure there 
exist different degrees of evidence: all the first figure syllogisms which 
Aristotle there calls perfect are formally distinguished by the fact that the 
modality of their first premiss and that of their conclusion is the same. 
In some of these syllogisms the second premiss too has the same modality 
— (1) and (4) — in others it is deviant — (2), (3), (5), and (8). By contrast, 
in the two syllogisms which Aristotle here calls ‘imperfect’ the conclusion 
has a different modality from that of the first premiss. This suggested 
that ‘perfection’ should be ascribed only to syllogisms in which the re- 
lation between A and B can, by the mediation of that between B and C, 
be ‘transmitted’ or ‘conveyed’ to the pair A and C. And this stronger 
requirement is only satisfied by Barbara and Celarent: Darii has a in the 
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first premiss and 7 in the conclusion, and Ferio has e in the first premiss 
and o in the conclusion. That is to’say, Aristotle jhad laid down in his 
modal logic (which all scholars place after the assertoric, and which 
indeed presumes it expressis verbis) that not a// syllogisms of the first 
figure have those formal properties which bestow Aristotelian ‘evidence’ 
on an argument. This suggested the drawing of an analogous distinction 
between two groups of first figure syllogisms inside assertoric logic; and 
A 7, which is manifestly a later addition to A 4-6, provided the proof, 
which then became quite indispensable, that all syllogisms can be reduced 
to evident arguments even if the conditions for evidence are given this 
added stringency. 


§ 19. Historical Excursus 


a) Antiquity 


It is in many ways instructive for the student of the history of logic to 
consider the fate of Aristotle’s distinction between ‘perfect’ and ‘im- 
perfect’ syllogisms. His school, even in the first generation after his death, 
engaged in lively discussion on the topic. 650 years later it was a bone of 
contention among the scholars at the court of the Emperor Julian. In the 
Middle Ages the doctrine was accepted on the mere authority of Aris- 
totle’s name, even though the traditional form of the syllogism had made 
it quite impossible to comprehend. Later it became the slogan of a clumsy 
polemic against the validity of syllogisms of the second, third and fourth 
figures. Finally, in the 19th century it was exalted to the position of the 
clamp which bound together logic and metaphysics, only to be reduced 
again to a historical curiosity and explained in terms of the ‘history of 
ideas’. Texts which bear witness to this Odyssey will now be presented. 
Commentary can be brief, since all that is necessary to judge the opinions 
propounded has been set out in the preceding pages. 

According to the testimony of Ammonius — c. 490 AD — in his commen- 
tary on the Prior Analytics (31, 11 sqq.), the Neoplatonic philosophers 
Porphyrius (d. c. 300 AD), Iamblichus (d. c. 330) and Maximus Thau- 
matourgos (d. 370) a pupil of Iamblichus’ disciple Hierios, disagreed with 
Aristotle and recognised the second and third figure syllogisms as perfect 
too. Ammonius tells us that these thinkers, in particular Porphyrius, 
founded their opinion on the authority of Boéthus (the head of the 
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Athenian Peripatos, c. 40 BC) and perhaps also on that of Theophrastus. 
Ammonius’ teacher Proclus (410-485) and Hermias, his father and Pro- 
clus’ colleague, followed the majority, and their view seems to have repre- 
sented Neoplatonic orthodoxy.’It was opposed by a group of logicians 
(whom Ammonius refers to as tivéc, 30.32 sqq.; 31.26) who held that 
Aristotle did not regard the imperfect syllogisms as valid arguments. 
Ammonius had little trouble in finding cogent counter-arguments to this 
interpretation. Since he does not number Themistius (320-390) among 
this group, we might see in Themistius an advocate of the genuine Aris- 
totelian doctrine. For we hear later from Ammonius that Themistius at- 
tacked the Neoplatonic interpretation, in particular that of Maximus. 
The controversy between the two scholars was finally decided in favour 
of Maximus by Julian’s imperial arbitration — as might have been ex- 
pected both from the high favour Maximus enjoyed at court and from 
Julian’s ignorance of logic. 

Ammonius, Philoponus’ teacher, shows his own acuity by giving a 
list of erroneous assumptions which had been drawn on in the long and 
protracted controversy. He points out, for example, first, that in his dis- 
tinction between ‘perfect’ and ‘imperfect’ syllogisms Aristotle claims 
definer’s freedom (kai maAtv ov AEyel “tEAELOG OE EOTLV”’ GAA “TEAELOV OE 
KOA Kai GtEAT”’ Ws avtds Hv [@notv] tovtwV dvopatoVEtNs: 32.26-28); 
and secondly, that Aristotle says imperfect syllogisms need something 
else, not to become necessary, but to become evidently necessary (32.30- 
33). Of course, Ammonius’ own position deviates from Aristotle’s: he 
holds that all syllogisms are perfect (GAX’ oietar pév adtdc sivat tivac 
atersic th 5é GAnOeia navtec tédetoi siotv: (14.32 sq.). His argument 
is that all so-called ‘imperfect’ syllogisms already have all the Spo that 
a syllogism, and a perfect syllogism, stands in need of; that their Spot 
are only jumbled together (ovov ovyKexvpévot cioiv --- of Spor: 33.21). 
However, this argument can only be taken as an objection to Aristotle 
if we suppose that 6pmv must be understood as the supplement to 
TMPOOSEOLEVOY 7] EVO 7] TAELOVOV (24b24). For only then is Aristotle’s 
definition incorrect. However, if we pay proper attention to Aristotle’s 
careful language in this passage, it is clear that he did not mean to say 
that imperfect syllogisms lack a Spoc. He is thinking rather of the logical 
operations (e.g. conversion) by the help of which every valid syllogism 
can be transformed into a perfect argument. 
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If Ammonius’ notice (31, 22-5) is correct, and Theophrastus had al- 
ready, in opposition to Aristotle, recognized the second and third figure 
syllogisms as perfect, then this may be related to the fact that, while 
Aristotle only treated the additional moods of the first figure (cf. § 14) 
in an appendix to his systematic exposition of syllogistic, Theophrastus 
explicitly fitted them into the system as the fifth to ninth moods of the 
first figure. We know this from Alexander’s commentary (in APr. 69, 26 
sqq). Alexander adds — and his text compels us to believe that he is 
quoting Theophrastus — that these new additional moods of the first 
figure are not ‘perfect’.?9 If the first figure contains imperfect syllogisms, 
then the two other figures could be regarded as on a level with it. At any 
rate, Theophrastus, and thus the first generation of Aristotle’s successors, 
did not understand Aristotle’s real intentions on this question. By con- 
trast, it can be proved that later commentators possessed a correct under- 
standing of Aristotle’s doctrine. The passages in Alexander (c. 200 AD) 
and Philoponus (6th century AD), in which Aristotle’s position is, if not 
explained, at least clearly exposed, will shortly be adduced. Almost more 
important than this direct testimony is the fact we have already touched 
on that both Alexander and Philoponus very often formulate first figure 
syllogisms by means of the copula instead of Aristotle’s ‘belong’, and 
in these cases always change the order of the premisses. This practice can 
only be explained, as far as I can see, by supposing that the authors real- 
ised that it alone could preserve the evidence of the syllogisms. Whoever 
realises this can only understand Aristotle’s term “‘evidence’’ in the sense 
we have worked out in §§ 11-18. This practice was so influential that it 
bound even those authors who themselves no longer recognised the dis- 
tinction between perfect and imperfect syllogisms. This is shown by the 
example of Ammonius, whose pupil Philoponus far excelled him in logi- 
cal ability. 

Alexander of Aphrodisias, in his discussion of Aristotle’s definitions of 
‘perfect’ and ‘imperfect’ inferences, states emphatically that imperfect syl- 
logisms are none the less valid syllogisms. Surprisingly, however, he does 
not, like Ammonius®°, cite as evidence for this the difference between 
yevéo0a and gavfivat 10 dvayKatov (24b22-24), but says, obscurely 
enough, that in ‘imperfect’ syllogisms, as in enthymemes — in which a 
premiss is suppressed — there is something missing; however, this missing 
element — in contrast to the case of enthymemes and other non-syllogistic 
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arguments — is contained as it were ‘potentially’ in the premisses, so that 
imperfect syllogisms need to be, not supplemented, but “‘supported” 
(BonSeia) and “unveiled”. The conclusions of perfect syllogisms are 
evident provided only that we know the definitions of “be said of all” 
and “‘be said of none’ (174.6 sqq.). Here Alexander is relying on an 
explanation of Aristotle’s (APr. A 4, 26a24), according to which a syllo- 
gism is evident if nothing more than knowledge of the definitions of the 
constants a and e is required to understand it (i and o are used in the 
definitions of a and e: A 1, 24b28-30). However, that is only to say that 
anyone who understands the propositions in which these constants occur, 
will also recognise the whole syllogism as valid: the statement offers no 
glimpse of how such a syllogism as it were manages to be immediately 
transparent. And without such information Alexander’s assertion that 
Barbara and Celarent are ‘more perfect’ than Darii and Ferio and that 
therefore Aristotle shows in APr. A 7 how all the moods can be reduced 
to the two first moods of the first figure, is lacking a reliable basis 
(113.7-15). We cannot say that Alexander took much trouble to reach 
a full understanding of Aristotle’s definition of perfect syllogisms. What 
he says is only a rearranged quotation of Aristotle’s own text, more 
paraphrase than commentary. 

Philoponus’ discussion (in APr. 36, 19-37.2) reflects a more enter- 
prising and more independent mind. It seems to represent the highest 
point reached by the ancient commentators on our question. For this 
reason I quote him at length: 

36, 19 TEAELOG HEV 

20 OdV GLAAODYLOLOG Ob 16 OLETEPAOLG TaVvTdG goTLV émEevEyKEtV, wc Gv cizy 
tic “tO dikalov KGAOV, TO KaAOV Gyabdv”. Evtad0a yap navtdc gotLV éra- 
Koboa “tO dpa dikatov Gya0dv’”’. ateAns 5é OD TO GUUMEPUCLA LLOVOD goTi 
tod EnMloTHLOVOS Enayayetv, oiov “nic GvOparos Odcia, Tic dvVOpwMmoc CHoVv”’. 
TOVTOV TO OLLLTEPGoLG TO Tic Gpa odoia CHov’’. Kai Sti toto, Esti AGSLOV 
avivat 1d tic GvtLOTpOG!s. si yap AvtiotpéYOrEV Kai ObtMs cin@pLEV 
“tig ovoia GvOpandc éoT1, Nic &vOpMnoc CHdv &otV”’ SHAOV Sti ovvayetat 
“tic dpa ovoia CHdv éotrv’. 610 KAAS OdK Eime “mPdc TO yevéoOaL”’ GAAG 
“pds TO Mavijvar”’. of Wév yap TéAEiol GVAAOYLOLO! Kai TO GvayKaiov ExovoL 
Kai ToDtO Patvousvoy: oi 6é GtEAEic, Srotoi Eiot mévtEs Of &V TH SevTEpw 
30 Kai Tpitm OYNLATL, Exovot LEV TO GvayKaiov, od pv TpOavéc, GAN’ Ent- 
OTMLOVOS déovtaL, iva TO EK TOV TPOTHGEMV EiANLMEVOV AvayKATOV <Léev> 
1] Qa1vOLEvoy OF Eig TO ELQavEs Gyayf] Sia TOV GvtIOTPOGAV. 
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“A perfect syllogism is one the conclusion of which everybody is able 
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to draw; as if someone said “‘the just is beautiful; the beautiful is good” — 
for here anyone can understand (énaxobdoat) “therefare the just is good”’.31 
An imperfect syllogism is one the conclusion of which a logician (émt- 
OTHHOV) can draw, e.g. “every man is substance; every man is animal’. 
The conclusion of this is: “Therefore some substance is animal’’. That 
this is the conclusion can easily be made apparent by the use of con- 
version. For if we convert and say “‘some substance is man; every man 
is animal” thenit is obvious that “some substance is animal” follows. For 
this reason he (sc. Aristotle) rightly said, not yevéo@at 16 d&vayxaiov, 
but @avfivat tO GvayKatov. For perfect syllogisms both have necessity 
and evidently have it; imperfect syllogisms, such as all those of the second 
and third figures, have necessity but do not have it evidently: they need 
a logician to take the necessity which comes from the premisses but is not 
evident, and lead it into the light by means of conversions.” In this 
passage the difference between perfect and imperfect inferences is well 
presented as a difference of evidence; it is a nice idea to make the dis- 
tinction between degrees of evidence sharp and immediate by referring 
to two classes of thinkers, logicians and the class of all men: an argument 
is evident if it is transparent to anyone; non-evident in Aristotle’s sense 
if it is clear only to a logician. 

However, in the other passages where Philoponus comments on Aris- 
totle’s use of the expressions “‘téAetoc” and ““ateAjc” (Index CIAG XII, 
3, 527 sq. and 459) we find two ideas which contain or at least fore- 
shadow some of the misunderstandings of the later tradition. The first 
of these notions is that imperfection should be so defined that a syllogism 
is imperfect if and only if Aristotle offers a proof of it in the Analytics: 
e.g. 195.21-22: wavepdov 6é Kai Sti atEANS EottLv OBtOS 6 GvLAAOYLOLOG, 
eiye 61a tod Gdvvatov déderktat. But Aristotle does not call a syllogism 
imperfect because he gives a proof of it: he gives a proof of it because it 
is imperfect. Indeed, in A 7 he gives proofs for perfect syllogisms too 
(Darii and Ferio) and still expressly calls them perfect. This misunder- 
standing led Maier (SdA HI, 2, p. 120) to maintain that Aristotle did not 
recognise syllogisms of the form ““NAaB & BaC—> NAaC” (our (2), § 17) 
as perfect, although the addition of pavepov (APr. A 9, 30a22) explicitly 
designates them as such. Maier took the passage, which states briefly 
why such a syllogism is perfect, as a proof of the validity of the syllogism; 
and then, arguing from the false maxim that a syllogism which Aristotle 
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proves is eo ipso not perfect, inferred that (2) must in Aristotle’s view 
be an imperfect syllogism. And in the same passage Maier reproaches 
Aristotle for not recognising the argument as perfect. 

The second idea — a natural one which had far-reaching consequences 
for the future of logic — appears twice in Philoponus (72.23 and 298.27): 
the predicate téAetoc is transferred from its original subject, “syllogism’’, 
to the ‘‘figure”’ to which perfect syllogisms belong. On page 72 Philoponus 
remarks that Darii and Ferio do not properly fit the requirements for 
evidence which Aristotle formulates at APr. A 4, 25b32-35. For in these 
two arguments it is not in fact true that “C is in B as in a whole and B is 
or is not in A as in a whole’, and yet Aristotle says that syllogisms whose 
terms are so interrelated are perfect. To explain how Aristotle can never- 
theless explicitly call the two moods perfect (26a20; 28), either we must 
suppose that in 25b32-35 he does not mean that on/y such syllogisms are 
evident, but is for the moment interested only in Barbara and Celarent 
which he formulates in the immediately following sentence; or else we 
must find some reason why he called Darii and Ferio perfect, even though 
they do not answer to his ‘definition’. It is clear from Aristotle’s text 
that only the first supposition is possible in the context. Philoponus, how- 
ever, makes the second supposition, and offers as the ‘reason’ for Aris- 
totle’s procedure (which he is then of course bound to discover), the 
notion that he calls the two moods perfect because “they preserve the 
perfect form of the first figure” (tobs omCovtacs TO TéAELOV Eidocg Tod 
TPOTOv oxYNpatoc: 72, 30). We have already shown (p. 44) how misleading 
it is to speak of a perfect figure. If Philoponus uses this mode of expres- 
sion (e.g. later, 298, 33 sq.: tavtn yap Kai dteAT) Aéyovtar sivar ta 
OYNLata, TO devtTEpOV Kai TO TPiTOV, SLOTL LT] THOMA THY aVayKNHV 
éxovolv), we can at least say in his favour that he thought this terminology 
and the notion lying behind it could solve a difficulty in Aristotle’s text — 
albeit a difficulty which, we have seen, is of his own making. Later 
authors can claim no such motive — which is at least rational in itself — 
for their adoption of the same idiom. It is interesting that Alexander 
clearly remained truer to Aristotle’s position. In his works the expres- 
sions “‘tédeioc” and “ateAnc” (cf. Index CIAG I, 2, 288 and 611) do 
not once appear as predicates of “‘figure’’; nor does he ever say that a 
syllogism is imperfect because it is proved; and, finally, he never allows 
himself, as Philoponus does, to call the first two moods of the first figure 
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“more perfect” than the last two, although he states emphatically (CAL 
5-9 and 26-28) that it is reasonable (sixdtms: 27) to call syllogisms which 
need two conversions before they are transformed into first figure argu- 
ments, “more imperfect” than those which need only one conversion. 
This is fully consonant with Aristotle’s terminology, and probably de- 
rives from Theophrastus, who, we are told (Prantl I, p. 369, n. 48), in- 
verted Aristotle’s order of Disamis and Datisi in the third figure, because 
Datisi needs only one conversion whereas Disamis needs two (cf. Philo- 
ponus in APr. 105, 28-31). 

All the Greek commentators show that they understand, as it were de 
facto, Aristotle’s distinction between perfect and imperfect syllogisms, 
in that they regularly alter the order of the premisses in the first figure 
(and often in the other figures too: references follow shortly) when, in- 
stead of “A belongs to all B”’ they use “‘All B is A”’ or a formally equiva- 
lent expression. I can only explain this practice by supposing that they 
understood Aristotle’s notion of evidence and desired to preserve the 
evidence of the first figure syllogisms even when they were formulated in 
the later idiom. When this practice died out, the nature of Aristotle’s 
distinction was no longer understood. Since our sources for the history 
of logic in late antiquity are sparse, we must be cautious in assigning to 
Boéthius the dubious honour of founding the scholastic tradition: this, by 
adopting the ‘Aristotelian’ order of the premisses and using the ‘non- 
aristotelian’ copula in place of the relation “‘belong to’’, blocked off all 
access to the distinction in question; nevertheless, it took over and main- 
tained, on Aristotle’s authority, the assertion that first figure syllogisms 
are perfect and therefore worked out new and completely different reasons 
for the preeminence of this figure. It is well-known that Boéthius’ logical 
treatise was, in the Latin West, the main source of logical studies until 
the Middle Ages. In it we find for the first time the traditional form of 
Barbara: ‘““Omne iustum bonum est. Omnis virtus iusta est. Omnis igitur 
virtus bona est.’ (Patrol. Lat. ed. Migne, vol. 64 (1891), p. 822). At the 
end of his enumeration of all twenty moods of the three figures, Boéthius 
says: “Hi sunt igitur omnes trium figurarum modi quorum primae figurae 
quatuor primae (clearly a misprint for “primi’’) indemonstrabiles nomi- 
nantur et directi, id est sine aliqua conversione monstrati; indemonstra- 
biles autem, quoniam non per alios demonstrantur, et perfecti dicuntur, 
quoniam per seipsos comprobantur. Et primi quoniam positione et natura 
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primi sunt, et in eos omnes caeteri resolvuntur”’ (823A). The affirmation 
that the perfect syllogisms “‘per seipsos comprobantur” rings harsh and 
dogmatic, and the very language (“arguments which prove themselves’ ?) 
sounds unaristotelian. It is thus hardly surprising that the Summulae 
Logicales of Petrus Hispanus, the influential text-book of the 13th cen- 
tury, passes over the doctrine of perfect syllogisms in silence. 

Boéthius’ Latin precursors, however, Apuleius Madaurensis (a con- 
temporary of Galen) and Martianus Capella (c. 470 AD), adopted the 
practice of the Greek commentators from the logical compendia they 
used and so left Aristotle’s distinction between evident and non-evident, 
and hence ‘perfect’ and ‘imperfect’, syllogisms with its own proper mean- 
ing. Apuleius set out the premisses in the inverted order — and that not 
only in the first but in all the figures. (This does not matter, since the 
order of the premisses is important only in the first figure; indeed it is 
an improvement, since the second and third figure syllogisms can be 
transformed into the corresponding moods of the first figure without 
further ceremony, simply by performing the conversions which Aristotle 
prescribed.) Barbara runs, in his text (de Interpretatione 1X; Apuleius, 
Opera IV, ed. Thomas, Teubner (1908), p. 186; quoted in Prantl I, p. 587, 
n. 19): ““Omne iustum honestum, omne honestum bonum, omne igitur 
iustum (istum, Prantl) bonum est.’’ On the assumption of this mode of 
formulation Apuleius says, correctly and clearly enough: “Ex hisce igitur 
in prima formula (=figura) modis novem (the Theophrastian moods of 
the first figure; cf. above p. 70) primi quatuor indemonstrabiles nomi- 
nantur (nominentur, Prantl I, p. 588), non quod demonstrari nequeant, 
... sed quod tam simplices tamque manifesti sunt, ut demonstratione non 
egeant”’ (1.c. 188). 

Prantl thinks it a “strange idiosyncrasy”’ of Apuleius’ that he “‘con- 
sistently sets out the premisses in a perverse order’’ (I, p. 587). If this 
“perverse’’ order did not also occur in Pseudo-Galen (cf. Prantl I, p. 599, 
n. 39) and in Martianus Capella (Prantl I, p. 678) and Cassiodorus (I, p. 
723), Prantl would be inclined to suppose a simple mistranslation on the 
part of Apuleius (which moreover cannot explain what Prantl thinks it 
ought to explain). [t has quite escaped Prantl that the very order of the 
premisses which he censures is already found in the Greek commentators 
— indeed in Alexander whom he so rightly extols: “Every man is capable 
of laughing; nothing that is capable of laughing is a horse; (no man is 


76 


PERFECTION 


a horse)” — first figure —; ““Every man is capable of laughing; no horse 
is capable of laughing; (no man is a horse)” — second figure —; “All that 
is capable of laughing is a man; nothing that is capable of laughing is a 
horse; (no man isa horse)” — third figure (in Top. 2,9sqq.). All these con- 
crete syllogisms exhibit the ‘perverse’ order of premisses. Philoponus 
gives examples for each of the three figures at 67.30-68.10; first figure: 
**Man is an animal; animal is a substance; therefore man is a substance’. 
Philoponus himself (67, 34 sq.) calls “‘animal is a substance” the major, 
and “man is an animal” the minor premiss of the syllogism. In his view, 
therefore, the major remains the major even when the premisses are 
transposed. Second figure: “‘“Animal is said of every man, animal is said 
of no stone; therefore man is said of no stone’’. Here the usual order of 
the premisses of Camestres is preserved — and so is the usual relation “‘be 
said of’’. Third figure: ““Some stones are white; every stone is inanimate; 
therefore some white things are inanimate.”’ The correlation between the 
order of the premisses and the expression used to symbolise the relation 
between the terms could not be better attested than by this passage. 
Moreover, in the passage we have already quoted at length (p. 72: 36, 
19-37, 2), Philoponus constructed syllogisms in Barbara, Darapti and 
Darii, all using the copula and all therefore with Prantl’s ‘perverse’ order 
of the premisses. 

We plainly have here a firm school tradition which could rightly claim 
a genuine understanding of Aristotle’s views on the evidence of syllo- 
gisms.°2 Prantl, however, in view of the passages he adduces from Apu- 
leius, Martianus Capella and Cassiodorus, states with resignation that 
“some teachers of logic at least disregarded the order of the premisses, 
and saw nothing wrong when they had to predicate the minor term of 
the major’’ (I, p. 588). But of course the mere transposition of its prem- 
isses cannot make any logical difference to a syllogism, still Jess “turn 
the major term into the minor’’. All that happens is that the proposition 
containing the major (and the middle) term is demoted to second place, 
as the major term retires from first to second place in the conclusion. 
Prantl thought that the order of the premisses affected the validity of the 
syllogism, and saw ‘‘something wrong” in their transposition: this only 
shows that he might well have learned much from those very teachers 
whom he upbraids so bitterly as the authors of “silly scholastic bab- 
blings” (I, p. 588). Apuleius for example actually discusses the difference 
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between his own and the peripatetic order of the premisses: “‘ordine 
propositionum et partium commutato sed vi manente ... incipiunt a de- 
clarante et ideo a secunda propositione.” (1.c. 192.30-193.5). “The order 
of the propositions and of the terms in them is changed, but their meaning 
and logical force remain ... They (the Peripatetics) begin their propo- 
sitions with the predicate and therefore (their syllogisms) with (what in 
my formulation is) the second premiss.”’ 


b) Middle Ages and Modern Times 


Boéthius’ formulations were canonized by tradition and the meaning of 
Aristotle’s distinction sank inevitably into oblivion. It would profit little 
to trace out each of the various attempts to give sense to the distinction 
between perfect and imperfect syllogisms within the framework of tra- 
ditional logic. It must suffice to offer a brief description of certain typical 
and influential theories. 

Christian Wolff (Logica, § 378) no longer talks of perfect syllogisms but 
calls the first figure the perfect figure (thus disregarding its Theophrastian 
moods). The first figure is perfect, he argues, because (a) only first figure 
syllogisms follow immediately from the so-called ‘principle of the syllo- 
gism’, the “dictum de omni et nullo’’33; (b) only in the first figure can 
propositions of all forms, a, e, 7, and o, be inferred34; and (c) only in 
first figure syllogisms do the premisses contain the reason why the predi- 
cate of the conclusion belongs to its subject.25 Of these points, Aristotle 
himself offers (a) and (b) as reasons, not for the perfection of the first 
figure, but for its peculiar importance and dignity; (c) is brought up in 
the Posterior Analytics, but there again not to prove the perfection of the 
first figure but to show that Aristotle’s so-called ‘apodeictic’ arguments, 
which provide the proofs of the deductive sciences, must always belong 
to the first figure. It is an epistemological and not a logical point which 
Aristotle is making: an apodeictic syllogism is always perfect; but not all 
perfect syllogisms are apodeictic. 

J.H. Lambert, an excellent logician, denied any prominence to the 
traditional first figure in his Neues Organon (1764) and, as we have shown, 
he was quite right to do so. In 1762 Kant revived and refurbished Wolft’s 
points in the unfortunate essay we have already referred to more than 
once, Die falsche Spitzfindigkeit der vier syllogistischen Figuren; indeed, 
he exceeded Wolff in denying to the last three traditional figures any right 
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to the status of logical laws, since ‘“‘they all ... only determine their con- 
clusions with the help of circumlocutions and the interpolation of inter- 
mediary arguments’’. Here Kant is plainly confusing two quite different 
facts: (a) that some propositions must have certain other propositions 
added to them before they entail a conclusion; and (b) that the fact that 
some propositions entail a conclusion can only be made transparent by 
a proof. Since (b) and not (a) applies to the arguments of figures II, III, 
and IV, Kant’s reasoning is not sound: it could as well be applied to 
mathematics to prove that only the axioms, and not the theorems de- 
ducible from them, can be recognised as mathematical propositions. The 
same consideration confutes Prantl’s assertion that in syllogisms of the 
second and third figures “‘the relationships are improper, since they admit 
inferences only under certain restrictions and only if the syllogism is 
reduced to the first figure’’ (I, p. 271). 

Later, the most popular attitude toward the distinction between perfect 
and imperfect figures (a distinction which traditional syllogistic had ob- 
literated but nevertheless embalmed in its terminology) was an extension 
of Wolff’s reason (c). It complemented the fashion, prevalent in the 19th 
century and still prevalent today, of bringing Aristotle’s logic into close 
union with his metaphysics.°® Perfect syllogisms, it was said, are those 
in which the ratio cognoscendi and the ratio essendi coincide. Aristotle’s 
own example of such a syllogism runs: “The planets are near; what is 
near does not twinkle; therefore the planets do not twinkle” (APst. A 13, 
78a40-b2). Aristotle says that the cause of the planets’ not twinkling is 
the fact that they are near. This is a rather arbitrary assertion; at most 
it can be only a part of the ‘cause’: certain propositions about the me- 
chanics of the eye, others taken from astronomy would have to be added. 
No doubt it is reasonable for Aristotle to say that the planets are not 
near because they do not twinkle but do not twinkle because they are 
near (78a37—38). But it cannot be inferred from this that the nearness of 
the planets is the cause of their not twinkling. The reasonable assertion 
says only that the nearness be/ongs to the cause of the non-twinkling and 
not vice versa. The nearness, which Aristotle calls the cause, occupies 
the position of middle term in our syllogism. According to another Aris- 
totelian (and equally problematical) theory (4Pst. B 11) the middle term 
of a syllogism is always the ratio cognoscendi of the conclusion. But this 
is patently a mistaken way of putting it. The cause of our knowledge of 
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the conclusion is at best the two premisses. It is almost a sophism to dis- 
place the two premisses as the ratio cognoscendi in favour of the middle 
term just because the middle term, and it alone, occurs in both premisses. 
And only after this dubious substitution can Aristotle lend any 
plausibility to the statement that there can, and often does, ex- 
ist a parallelism between the middle term as containing the cause 
— the ratio essendi — of the fact stated in the conclusion, and 
the middle term considered as the ‘ratio cognoscendi’ of this fact. 

Aristotle’s theory deserves a thorough investigation.?” However, it is 
enough for our purposes if the preceding remarks have shown that the 
doctrine is in itself highly dubious; that it is not a logical but an epistemo- 
logical theory; and that it cannot possibly serve as the backcloth to any 
reasonable discussion of Aristotle’s distinction between perfect and im- 
perfect syllogisms. For Aristotle calls a// assertoric syllogisms in the first 
figure perfect, while in chapter A 13 of the Posterior Analytics he says 
explicitly that the middle term does not coincide with the ‘real cause’ in 
all arguments of this form. On the other hand, he thinks it very probable, 
but not certain, that on/y first figure syllogisms have this peculiar property 
(APst A 14, 79a20-22). What really distinguishes this figure is the fact 
that only its syllogisms, but not all of them, can mediate knowledge of 
essence (ib. 24-9). These properties make the first figure in Aristotle’s 
terminology the kvpttatov tod éxiotac0at ... ox fia (31-32), “the fig- 
ure most important for science.”’ But all this has nothing to do with the 
perfection of the figure. It is therefore simply mistaken to see “‘in the 
causality of the term alone ... the driving force of the syllogism” (Prantl 
I, p. 265); or to say that “If the middle term corresponds to the efficient 
cause, then the syllogism is perfected” (Trendelenburg, Log. Unt.? IL, 
p. 390) or to think that by designating the first figure syllogisms as perfect 
Aristotle conveys “the idea that only in the first figure can the cause of 
knowledge coincide with the real cause”’ (Uberweg, SdL', p. 332; cf. 316 
and 319, where he asserts that syllogisms in which the middle term is not 
the real cause are in Aristotle’s view ‘imperfect’). 

Traces of this mistaken conception can be found in almost all inter- 
preters of Aristotle’s syllogistic who do not start out from mathematical 
logic. To give an example, the extracts from Maier quoted on p. 40 are 
obviously inspired by the remarks of Prantl we have just cited. If Aris- 
totle’s distinction between perfect and imperfect syllogisms was to be 
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explained, it seemed necessary, once the traditional formulation of the 
syllogisms had occluded its proper and straightforward meaning, to con- 
join Aristotle’s logic, in particular his syllogistic, with his epistemology 
and metaphysics. This conjunction has made a substantial contribution 
to the theory, which is still widespread today, that the validity of logical 
laws is connected in some unspecified but intimate way with certain fun- 
damental facts about the world — facts which ontology and metaphysics 
investigate in the hope of setting up logic as a ‘Logic of Being’. 

A far sounder position was that occupied by those logicians and his- 
torians of logic who regarded the ‘perfection’ of first figure syllogisms in 
traditional syllogistic as a mere dogma, for which, apart from the author- 
ity of Aristotle, there was no logical support. Lambert, as we saw, at- 
tacked the dogma. Zeller, with nice discretion, reported Aristotle’s theory, 
and renounced any ambition to justify it: ““He considers only first figure 
syllogisms to be perfect, since in them alone, so he believes (sic), is the 
necessity of the inference at once and of itself apparent.’’ 38 In a footnote 
he adds: “‘Here too we may spare ourselves the task of examining Aris- 
totle’s opinion.” 

From Zeller’s reserve it is only a short step to Ross’ attempt to give a 
historical explanation rather than a logical justification of the ‘“‘tyranny 
of the first figure’ (APPA, p. 33). The starting point of Ross’ explanation 
is Shorey’s conjecture (Classical Philology, 19, 1924, pp. 6 sq.) that the 
seed from which Aristotle’s syllogistic grew was a passage in Plato. In 
the Phaedo, 104E-105B, Plato says that the presence (napovoia) of a 
specific nature in an individual “‘brings in with it” (ovveripépet) the 
genus of which it is a specification. Thus “‘threeness” brings the generic 
nature ‘‘oddness”’ into every individual group of three things, and ex- 
cludes “‘evenness”’ from it. It is no doubt true that the syllogisms Barbara 
and Celarent can readily be derived from these statements of Plato’s; and 
it is a conjecture well worth considering that Aristotle was, consciously 
or unconsciously, influenced by the Phaedo when he formulated the gen- 
eral principle of first figure syllogisms in APr. A 4, 25b32-35. However, 
Ross continues (APPA, p. 27): ‘And the fact that only the first figure 
answers to Plato’s formula is the reason why Aristotle puts it in the fore- 
front, describes only first figure arguments as perfect (i.e. self-sufficient) 
and insists on justifying all others by reduction to that figure’’: this pas- 
sage abandons the carefree flights of conjecture, and presents a thesis 
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which stands in contradiction with the text which it is meant to explain. 
For “the reason why Aristotle puts it in the forefront” is according to 
Aristotle’s own words (A 4, 26b26-33: cf. p. 43) something completely 
different; and so is the reason why he ‘describes only first figure argu- 
ments as perfect”: to pass over Aristotle’s own words in favour of “‘the 
fertilisation of one brilliant mind by another” (p. 27) is perhaps good 
psychoanalysis, but it is not philology. 

However, besides this ‘historical’ explanation Ross still has a logical 
one up his sleeve: ““We must remember that Aristotle undertook the 
study of syllogisms as a stage on the way to the study of scientific meth- 
od’. — Can we ‘“‘remember”’ something Aristotle never says? — “Now 
science is for him the knowledge of why things are as they are’’. — Per- 
fectly true. — ‘‘And the plain fact is that only the first figure can exhibit 
this.’ — Aristotle is not so sure of this, as we saw (APst. A 14, 79a20-22). 
— “Take the second figure. If we know that nothing having a certain 
fundamental nature has a certain property, and that a certain thing has 
this property, we can infer that it has not that fundamental nature. But 
it is not because it has that property that it has not that fundamental 
nature, but the other way about. The premisses supply a ratio cognoscendi, 
but not the ratio essendi, of the conclusion’ (APPA, p. 33). Ross, like 
Trendelenburg, Uberweg and others, explains the perfection of the first 
figure syllogisms by reference to the doctrine of the Posterior Analytics. 
We have already said all that is necessary on this point. But Ross’ argu- 
ment is also intrinsically mistaken. He expressly accepts (‘it is ... the 
other way about’’) that “The thing has not this property because it has 
that fundamental nature’; thus we can construct a syllogism, again in 
Cesare (Il), in which the premisses do contain the ‘ratio essendi’ of the 
conclusion: “If we know that nothing having a certain property has a 
certain fundamental nature, and that a certain thing has that fundamental 
nature, we can infer that it has not that property”. In general, it is plain 
that we can transform any inference from Celarent(I) into Cesare or Cames- 
tres of the second figure. Such a transformation cannot affect the relation 
between the middle term and the ratio essendi. Therefore if, as Ross as- 
sumes, there are any syllogisms in Celarent in which — in the favourite 
formula — the ratio cognoscendi and the ratio essendi coincide, then such 
arguments also occur in the second figure; and if the perfection of a 
syllogism consists in the coincidence of ratio essendi and ratio cognoscendi, 
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then there are perfect syllogisms in the second figure too. And this is 
clearly opposed to everything Aristotle says. , 


§ 20. Summary 


The distinction Aristotle makes between perfect and imperfect syllogisms 
classifies arguments according to their evidence. It can be shown to be 
perfectly reasonable within the context of Aristotle’s syllogistic, assuming 
his idiom “‘A belongs to all B”’, although there is something arbitrary in 
his classification of modal syllogisms. The evidence of first figure argu- 
ments can be preserved in the traditional formulation (with the copula), 
if, as logic permits, the premisses are transposed. However, since tra- 
ditional logic maintained the Aristotelian order of the premisses, the 
evidence which Aristotle rightly ascribed to first figure syllogisms, and 
with it the distinction between perfect and imperfect arguments, was ob- 
scured. Aristotle’s distinction was sometimes misunderstood in antiquity, 
perhaps even by the first generation of his successors. In particular, it 
was thought that he did not recognise imperfect syllogisms to be logically 
valid. The commentators too (especially Ammonius and Philoponus) ex- 
hibit some uncertainty: they admit ‘more and less perfect’ arguments; 
they regard the fact that Aristotle proves a syllogism as the reason for 
its imperfection; and they call not only the arguments of the first figure 
but the figure itself perfect. However, a better understanding underlies 
the practice, which demonstrably survived to Boéthius’ day, of writing 
first figure syllogisms with transposed premisses wherever they were for- 
mulated by means of the copula. 

This understanding was inevitably destroyed by the tradition which 
goes back to Boéthius. Aristotle’s distinction was then either attacked, 
or else supported by reference to the Posterior Analytics and the erroneous 
equation of apodeictic arguments, which Aristotle there defines, with 
perfect arguments. This in turn gave birth to the theory that Aristotle’s 
syllogistic depends and is founded on the principles of his so-called con- 
ceptual metaphysics. This theory has blocked, and still does block, the 
path to a true understanding of the nature of logic. Ross’ attempt to ex- 
plain Aristotle’s distinction historically, by hypothetizing influence from 
Plato’s Phaedo, was equally unsuccessful. The interpretation which sug- 
gests itself to the commentators (Lukasiewicz and Bochenski) who have 
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been trained in mathematical logic, that Aristotle so names the perfect 
syllogisms because he regards them as axioms, is superior to any other 
explanation in so far as it treats the distinction — and treats it seriously — 
as falling entirely within the realm of logic. However, even this inter- 
pretation is not satisfactory, since it does not show how Aristotle could 
justifiably think that his ascription of ‘evidence’ to these syllogisms was 
free from the subjectivity and relativity which seem at first to be essential 
features of the term. To answer this question the more protracted dis- 
cussions of the present chapter were necessary. They have shown that the 
notion of evidence is founded objectively on certain formal characteristics 
belonging to a number of first figure syllogisms. 


NOTES 


. Cf. above, pp. 69 sqq. 

. For details, cf. above, pp. 79 sqq. 

. GvAAOyIGLOS SE &oTL AOyOS Ev @ tEBEvt@V TIVOV EtEpdv TL TMV KEILEVOV EE 
avayKns ovupBaiver t tabta civar. Aéy@ Sé <tO?> TH tadta sivar tO dia tadta 
ovpBaivetv, TO 6& 610 Tadta ovuPaivetv TO UNdEVOS EEMVEV Gpov TPODdEtV TPOG 
tO yevéo0a1 TO avayKaiov (A 1, 24b18-22). téAELOV LEV ODV KAA@ ovAAOYLOLOV 
TOV ENdEVOS GAAOD TpOOdEdLEVOV TUPG TA EiANLMEVa TPOG TO aVijvat TO 
avayKaiov, atEAf| SE TOV TPODSEOLEVOV 7) EVOG 7) TAELOVOV, G& EOTL LEV GvayKaia 
dia TOV OTOKEILEVOV SpO@vV, Od ENV ElANnrtal 616 TPOTdCEMV (22-26). 

4. Bochenski too translates (FL, p. 87; HFL, p. 76): “In order to make the necessity 
of the conclusion apparent.” 
5. The best text for this meaning of ‘“‘@avfivav’’ is Met. M 4, 1079a4: kad’ otc 
tTpOmov, dSeikvvtat Ot Eot1 TA EidN, KAT’ OVSEVG OAivEeta TOUTMV. 
6. E.g. APr. A 14, 33a31: Mavepdog ovAdoyiondc and A 15, 33b35-36: mavepdov tt 
(tO A) kai TH I navti évdéxetar yivetar ot téAe1os GvAAOYICLOG. 
7. Ross, APPA, pp. 291-292; Lukasiewicz, AS, p. 43; Bochenski, FL, p. 87; HFL, 
p. 76. 
8. Details above, pp. 81 sq. 
9. On this cf. H. Scholz, ‘Die Axiomatik der Alten’, in Blatter fiir deutsche Philosophie 
4 (1930), 259-278, esp. 265 sqq. 
10. A detailed account of this will be given in Ch. V. 
11. The four figures (see p. 13) then have the form: 


WN Re 


1 PM Il MP Il PM IV MP 
MS MS SM SM 


PS PS PS PS 


12a Girne Met5 4515 

13. A system of syllogistic based on these formal foundations has been worked out 
by P. Lorenzen, ‘Die Syllogistik als Relationenmultiplikation’, Archiv f. math. 
Logik 3 (1957), 112-116; cf. also Lorenzen, Formale Logik, 1958, § 2. 


84 


14. 


15; 


16. 


Ge 


18. 


193 
20. 


Di 


PERFECTION 


Aristotle’s proofs of the convertibility of AeB and AiB will be discussed below, 
138 sqq. 

The symbol “ €”’ is introduced by Russell and Whitehead as the sign for inclusion 
between relations; it is so defined (PM I, 23.01) that R © S holds if and only if 
xSy holds for all pairs of individuals for which xRy holds. 

Philoponus (113, 20) thinks that Aristotle was content to state the first figure 
pairs alone because they suffice as examples for pairs of the other figures too: 
avTOG dé LOVOV THY TpaTHV Etaee wo Ev napadeiypati. Ross (APPA, p. 314) 
writes: “These generalisations are correct, but A. has omitted to notice (sic) that 
OA in the second figure and AO in the third give a conclusion with P as subject’. 
Thus neither of these commentators has seen the logical difference between the 
cases in the first and those in the other figures. 

A 6, 28b1-4 shows that this is a later correction: dtav 6& 6 pév  otepntiKdc 
6 6& KatagatiKds (in the 3rd. figure), &av pév 6 psiCmv yévyntar otepntiKds 
Gitepoc d€ Katapatikdc, ota GvAAOyLOLOS St1 TiIvi OdY OndpyEL TO GKpOV TO 
adkpo@, &av 6’ avanadtv, odk ~ota1. — TO GkKpov tH Gikp@ clearly leaves it open 
whether the €Adtzwv does not belong to some of the psiCwv or vice versa; hence 
the statement éav 6’ Gvanadww od gota, according to dei yivetat ovAAOYLOLLOG 
tod éXkattovos TPO TO LWeiCov in our passage, would be false. Had Aristotle al- 
ready seen this point when he came to write A 6, he would have had to write tO 
peiCov tH EAGttovt in place of tO GKpov TH GKpw (28b3). 

Philoponus (78, 3-9) noticed that the order of the premisses was inverted, and he 
explained it by observing that the two relational expressions differ only by their 
oxéoic, that is the spatial ordering of their arguments. In the syllogism constructed 
with “be contained in’’ what was before the last term becomes the major term, 
and what was the minor premiss becomes the major premiss. We cannot tell from 
this passage whether or not Philoponus noticed that this transposition is necessary 
to preserve the perfection of the syllogism. A little later, however, he gives two 
formulations of the syllogism AaB&BiC-> AiC with concrete terms: “Animal 
is said of all men, man of some animate things; Conclusion: animal is said of 
some animate things’; and: ‘‘Some animate things are men, all men are animals. 
Conclusion, some animate things are animals”’ (78, 15-17). Here it is plain that 
the second argument attains evidence because its premisses are transposed. 
These abbreviations are explained in the Bibliography. 

John Locke saw this (Essay concerning Human Understanding, IV, 17, § 8). With- 
out knowing Aristotle’s doctrine of ‘perfect’ syllogisms, he asked: ‘‘... would not 
the position of the medius terminus ... show the agreement or disagreement of the 
extremes clearer and better, if it were placed in the middle between them? Which 
might be easily done by transposing the propositions ...’’ of the traditional first 
figure. The same idea is found in Leibniz, Nouveaux Essais, IV, 17, §§ 4 and 8. 
— In 1890 E. Schréder hit the nail on the head in his Vorlesungen iiber die Algebra 
der Logik, I, pp. 173 sq.: ‘“‘Aristotle’s choice of the transposed order (sc. of the 
premisses) is explained by the fact that he attends not to the extensions but to the 
contents of the terms; then the arrangement “‘c is a property of b, 5 is a property 
of a, ergo c isa property of a’ seems the more natural’. E. Scheibe brought this 
passage to my attention (1968). 

A. Becker, Die aristotelische Theorie der Méglichkeitsschliisse, Berlin, 1933 (here- 
after cited as: ATM). — Ackrill (Mind 71 (1962), 112) finds a “certain incoherence” 
between my analysis of ‘absolute’ necessity in chapter II and the present adoption 
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of Becker’s interpretation of the modal operators: that may be so — but I had 
either to produce an analysis of the modal logic of my own (a task which still 
eludes me), or else follow the best analysis available. Aristotle’s modal logic is 
still a realm of darkness: syllogisms (6) and (4) (above, pp. 62-63), of which (4) is 
supposed by Aristotle to be perfect, are plausible at first sight; but closer inspec- 
tion shows that they are questionable, indeed evidently invalid, so long as Aris- 
totle’s modal operators are read in the traditional way. According to (6), for 
example, we can construct the following ‘syllogism’: 


If all humans more than 6 feet tall are men and it is neither necessary 
nor impossible that all women are more than 6 feet tall, then it is not 
impossible that all women are men. 


(4) will give similar results. Aristotle appears to think that the validity of “If A, 
then B”’ entails the validity of “If possibly A, then possibly B’’ (APr. A 15, 34a5-7; 
Met. © 4, 1047b14~-16): that this is specious but false —- on the normal interpre- 
tation of the operator — can be seen from our deceitful ‘syllogism’. On the question, 
in what sense Aristotle applied the tag ‘‘ab esse ad posse valet consequentia’’ to 
implications cf. the debate between Lukasiewicz, von Wright and Hintikka (above, 
p. 18). 

Aristotle defines P (APr. A 13, 32a18-20) as the modal operator which a propo- 
sition or the predicate of a proposition has when neither it nor its negation has 
the operator N. In modern modal logic this operator is called two-sided possi- 
bility; one-sided possibility is also found in Aristotle: it is present if a proposition 
satisfies only the second condition for P, i.e. if its negation does not have N. 

P| is the symbol for one-sided possibility (“not impossible’’). 

This answers to Aristotle’s statement: “It is clear that what is necessary is also 
actual’’ (de Int. 13, 23a21 sq.). Becker introduces this law as T 18 (ATM, p. 15). 
Philoponus gives this operator the appropriate and pleasing name “‘half-possibility”’ 
(tO HELLOd Tob EvdexouEevov in APr. 163, 16 et passim). 

This follows from Becker’s T 19b: ‘“‘p— Ep” (ATM, p. 15). 

Cf. Becker’s formula F 20 (ATM, p. 15); Bochenski, Ancient Formal Logic (here- 
after AFL), p. 57. 

AFL, p. 54; cf. also Bochenski, La Logique de Théophraste, p. 59. Bochenski’s 
conjecture that A 7 is a later addition and that Aristotle did not have time to 
systematize his discoveries, is reported and accepted by Lukasiewicz (AS, p. 27). 
Ocd@paotoc 5é Mpootibnot GAAovE TEvtE ... ODKETL TEAELOUSG ODS’ GvamOdEeiKTOUG 
Ovtac (69, 27-29). 

Ammonius expressly refers to this difference (in APr. 32, 33). 

Note here (a) that Philoponus, like the other commentators (and Aristotle himself 
in most cases) inverts the order of the premisses to preserve the evidence of the 
first figure in spite of the “B is A’’ formulation; (b) that Philoponus formulates 
his syllogisms no longer as propositions but as rules, the predominant practice 
since Apuleius and Boéthius (ob. 525 AD). 

Sextus Empiricus too (3rd century AD) offers as a ‘Peripatetic syllogism’’ an 
argument in Barbara with transposed premisses: ‘‘The just is beautiful; the beauti- 
ful is good; therefore the just is good” (Pyrrh. Hyp. IL, 163). 

Philosophia rationalis sive Logica® (1744), § 388, p. 317: ‘“‘Quoniam syllogismi 
primae figurae non sunt nisi applicatio Dicti de omnibus et nullo, istud autem 
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Dictum per se evidens est, ... quivis in prima figura syllogismus suam fert evi- 
dentiam.”’ So too in J. Jungius, Logica Hamburgensis (1638), p. 139 of R. Meyer’s 
new edition, Hamburg, 1957. s 

ib. § 400, p. 327: “Figura perfecta dicitur, in qua omnes propositiones inferri 
possunt, imperfecta contra, in qua non omnes inferre licet.”’ 


. 1b. § 393, p. 322: ““Ceterum apparet in his modis syllogismorum ... medium termi- 


num non continere rationem, unde intelligitur, cur praedicatum conveniat sub- 
jecto.* 

Examples could be multiplied. Prantl (1, p. 348) laments the process, completed 
in late antiquity, of ‘“‘releasing logic from the bonds with which, in Aristotle, it 
had in general been bound to philosophy’’; he talks (I, p. 402) of the ‘‘Platonic 
and Aristotelian principle of a logic closely conjoined with philosophy’’; he stresses 
(I, p. 136) “the real metaphysical side of Aristotle’s logic’’; he speaks (I, p. 104) 
of “the inseparable unity of logic and metaphysics”’ in Aristotle. 

Trendelenburg, Logische Untersuchungen® (1870), I, p. 32, writes: ‘“‘Aristotle’s 
fine discussion showing that the middle term of a true syllogism corresponds to 
the ground of the fact, has been pushed to one side and ignored by formal logic’; 
ib.: ““Kant blotted out the last traces of its metaphysical origin’’. 

Maier (SdA II, 2, p. 85): ‘‘Inference-theory can never dispense with its epistemo- 
logical and metaphysical foundations’’. Further (p. 386): ‘““The metaphysical back- 
ground of Aristotle’s original logic, to which it owes its real synthetic power, has 
been forgotten since the Stoic plague’’. Solmsen follows Maier (Die Entwicklung 
der aristotelischen Logik und Rhetorik, 1929, p. 54): “‘Thus the reduction of all the 
other figures to the first ... in fact means precisely their reduction to the ontologi- 
cally rational line of terms’’. 

Another recent scholar to state and emphasize this interpretation of Aristotle’s 
logic is N. Hartmann (Grundziige einer Metaphysik der Erkenntnis, 2nd ed., 1925, 
p. 22): ‘‘There can be no doubt that Aristotle thought of logic from an ontological 
point of view, and that he meant it to prepare the way for ‘first philosophy’ or 
‘the science of being as being’’’. 

Cf. the discussion of the passage in J. K6nig, ‘Bemerkungen iiber den Begriff der 
Ursache’, in Das Problem der Gesetzlichkeit, Hamburg, 1949, esp. pp. 109-117. 
E. Zeller, Die Philosophie der Griechen I, 27, 1862, p. 166. 
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THE FIGURES 


§ 21. The Chief Difficulties 


At the beginning of the book (§ 1, p. 1) we noted briefly that traditional 
syllogistic divides the valid syllogisms into four ‘figures’, and that these 
figures are formally distinguished from one another by the position of the 
middle term (the term which occurs in both premisses but not in the con- 
clusion). In the first and fourth figures the middle term stands chiastically ; 
in the second it stands at the end of both premisses, and in the third at 
the beginning of both. The first and fourth figures are distinguished by 
the fact that in the first figure the middle term stands at the beginning of 
the first and at the end of the second premiss, in the fourth at the end of 
the first and at the beginning of the second premiss. 

This classification is relative to the traditional formulation of premisses 
and conclusion, which, as we have shown, is not the same as Aristotle’s. 
It is clear at once that Aristotle’s way of formulating the propositions of 
a syllogism (with “‘be said of” or “‘belong to” instead of the copula, cf. 
§ 5) inverts the order of the terms inside the premisses, so that in Aristotle 
the middle term occurs at the beginning of both premisses in the second 
figure and at the end of both in the third. However, we have seen that 
Aristotle does not adhere firmly to this order and that sometimes, instead 
of “‘A is said of B” and “A belongs to B”’ he says “Of B A is said’”’ and 
“To B A belongs” (examples on p. 9). Hence the position of the 
terms in the premisses cannot for Aristotle be in itself a sufficient criterion 
for defining the figures: for this position is variable within the figures. 
This suggested that not the mere position of the middle term, but its 
grammatical function in the premisses should be regarded as the criterion 
for Aristotle’s classification: the second figure would then be that in 
which the middle term is twice predicate, the third that in which it is twice 
subject. And the first figure could be defined as that in which the middle 
term is subject of the major premiss and predicate of the minor, whereas 
in the fourth it is predicate of the major and subject of the minor. This 
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interpretation has been generally favoured. We shall see, however, that 
Aristotle, like his successors, introduces a ‘formalist’ definition of the 
figures and of the major and minor terms, which, like all formalist defini- 
tions, is relative to certain designated ‘standard formulations’. It is plain 
that here as in the other peculiarities of Aristotle’s theory which we have 
already investigated, we are bound to import extraneous difficulties into 
the text if we disregard Aristotle’s own standard formulations and at- 
tempt instead to relate his definitions to the formulations of traditional 
logic. And then, just as in the question of what Aristotle meant by his 
distinction between perfect and imperfect syllogisms, we can only explain 
the idiosyncrasies of Aristotle’s logic by adducing adventitious assump- 
tions about its ‘real nature’. This is what the commentators have done; 
and, disparate though their assumptions may be, they have this in com- 
mon: they are all peculiarly adapted to make an originally clear point 
artificially obscure — a consequence which is sometimes unintentionally 
but always appositely expressed by the assertion that Aristotle’s logic 
cannot be understood without certain ‘“‘metaphysical foundations” (cf. 
Maier, SdA II, 2, pp. 84, 255-260). 

The conjecture that Aristotle must have divided his syllogisms into 
figures by some process other than the traditional one was supported by 
the fact, mentioned in § 1, that he only discusses the first three figures of 
traditional logic, leaving the fourth unconsidered. This was of necessity 
the more astonishing in view of the (often ignored) fact that he recognised 
the valid moods of this figure as valid syllogisms (APr A 7, 29a19-27: 
Fesapo and Fresison; APr. B 1, 53a9-14: Bamalip, Calemes and Dimatis; 
cf. § 14, pp. 55 sq.). It was a short step to suppose that Aristotle’s classi- 
fication obeyed some peculiar principle; and hence Maier (SdA II, 1, p. 
48, n. 1) could say: “What principle the three Aristotelian figures are 
based on is one of the most difficult questions which Aristotle’s logic 
poses his interpreters.’’ The long chapter (1.c. pp. 47-71) which Maier 
devotes to this problem was rightly called by Lukasiewicz “one of the 
most obscure chapters of his laborious but unfortunate book” (AS, p. 36). 
In it Maier discusses in detail two basic interpretations, one of which 
(Trendelenburg, Log. Unt. II, pp. 342 sqq.) sees as the principle of Aris- 
totle’s classification the relationship between the extensions of the middle 
term and of the two outer terms; the other (Uberweg, SdL°, § 103, pp. 
326-345), pointing out the logical difficulties in Trendelenburg’s position, 
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supposes rather that Aristotle let himself be guided by the function of the 
middle term as subject or predicate of the premisses. Maier follows Tren- 
delenburg, going beyond his position. Of the most recent commentators, 
Ross too follows Trendelenburg in all essentials, while Lukasiewicz is in 
substantial agreement with Uberweg. 

The earlier authors, with the exception of Uberweg, possessed no clear 
appreciation of the logical aspects of the situation. They nevertheless 
tried to interpret Aristotle’s text, oblivious of the danger that they might 
thus, without any compelling reason, burden Aristotle with the grossest 
logical errors. This was an after-effect of Prantl’s fateful dogma: he or- 
dained that a logical doctrine was correct just because it stemmed from 
Aristotle, and that a thesis which Aristotle did not propound was thereby 
shown to be not only unimportant but simply false (Prantl I, pp. 272, 
488). Lukasiewicz, on the other hand, possessed a perfect technical under- 
standing of the problems treated by Aristotle. But the level of his dis- 
cussion, it seems to me, is in places so high above Aristotle’s that his 
contentions cannot provide a precise understanding of Aristotle’s text. 
In a similar vein, Lukasiewicz thinks that the lack of the fourth figure 
in Aristotle, which earlier commentators stress so heavily, is due merely 
to negligence.! To explain the omission, he conjectures, like Bochensk12, 
that Aristotle discovered the validity of the fourth figure moods late in 
life and had no time to work out his discovery systematically. 

The interpretation which [ shall propose in the following pages can 
claim these points in its favour: (a) it is faithful to Aristotle’s text; and 
(b) it renders the omission of the fourth figure an explicable consequence 
of Aristotle’s definitions. There may be objections to it which I have not 
seen. The correctness of an interpretation cannot be proved: exegesis is 
scientific only in that it can be disproved if it is incorrect: the philosophi- 
cal interpretation of a classical text is ‘definite’? inasmuch as it is re- 
futable. 

In the following pages Aristotle’s texts on our question will first be 
produced and discussed; then the most important of the earlier inter- 
pretations will be briefly reported and examined; and finally I shall 
summarise the interpretation which we shall have won from the text and 
tested by comparison with previous theories. 
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§ 22. The Text: Definition of the First Figure 


s 


I give the relevant sections of Book 4 of the Prior Analytics in translation; 
the excerpts are complete and follow the order of the text. 


1) A 4, 25b32-372: 


(a) ““When three terms (6pot) are so related to one another that the 
last is in the middle (as in a) whole, and the middle is or is not in the first 
(as in a) whole, then there is necessarily a perfect syllogism of the outer 
terms. 


(b) I call middle (the term) which both is itself (contained) in another 
(term) and another (term) is (contained) in it, which is also middle by 
position (9081). 


(c) I call outer (the term) which is itself (contained) in another and 
(that) in which another is (contained).”’ 


Here, as elsewhere at the beginning of a discussion (cf. p. 45), Aris- 
totle’s language is intentionally lax and in some places possibly mislead- 
ing: the phrase “‘t0 géoyatov év GA® Eivat TO LEow”’ (b33) — formally “C 
is in the whole B”’ — gives the impression that C ought to be at /east 
coextensive with B®, although Aristotle obviously means that C must be 
at most coextensive with B. The usual translation, which we have fol- 
lowed, is therefore correct: ““The last is in the middle as in a whole’. We 
can also refer to the definition which Aristotle has given a few lines be- 
fore (A 1, 24b26-28): “*“‘The one is in the whole other” and “the other is 
said of all the one”’ are the same’’®. That is, ““A is in the whole B”’ means 
for Aristotle exactly the same as “‘B is said of all A’’. 

According to the same passage (24b30), the expression “év 6A@ TH 
TPOtTM p11) Eivar” can always be replaced by the equivalent “tO mp@tov 
Kata UNndevocs (tod péoov) AéEyeoOar”’. Sentence (a) of our text can there- 
fore be rewritten on the basis of this definition as follows: ‘““When three 
terms are so related to one another that the first is said of all or none of 
the middle, and the middle is said of all the last, then there is necessarily 
a perfect syllogism of the outer terms.’ In this version the relation be- 
tween the terms is expressed by “‘be said of” instead of “‘be contained 
in’’. Furthermore, the original order of the premisses is changed. This is 
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necessary because (a) asserts that a perfect syllogism ensues (cf. § 15, esp. 
p. 58): unless the premisses are transposed the syllogisms in question 
would not be perfect. Philoponus remarks on this: ““Note how he (Aris- 
totle) pointed out to us the peculiarity of the first figure, by saying “The 
last is in the middle as in a whole’ instead of ‘The middle is said of all 
the last’”.? And later: “‘‘of all’ and ‘in the whole’ are the same and 
differ only in form — so that when we make syllogisms with ‘of all’, the 
first term is the major and the first premiss the major; but when (we make 
syllogisms) with ‘in the whole’, the last term (is the major) and the last 
premiss (the major)’’.§ 

The need to transpose the premisses if the syllogisms are to be perfect, 
together with these remarks of Philoponus’, give us all we need to resolve 
a mild paradox presented by sentence (a) — the odd fact that Aristotle 
here introduces the three terms as “‘last’’, “middle” and “‘first”’, although 
in this sentence — their first occurrence — they appear in exactly the op- 
posite order. Some have wanted to take this paradox as an argument in 
favour of the view that Aristotle meant these titles to indicate, not the 
order of the terms in any propositions, but their order in a pyramid of 
terms ascending from particular to universal. This is held by Waitz (I, 
pp. 379 sqq.) and Prantl — who in his rendering of our sentence (a) re- 
places the words “‘last term” by “lower term’”’ and “‘first term” by “‘higher 
term’’, without any hint that he has changed the text; he retains the ex- 
pression “middle term’’, but obviously with a different meaning. Just 
before this he asserts, following Waitz, that the €oyatoc Spoc is called 
“the outermost term because of its relationship to the indivisible par- 
ticular (1, 277), 

Such assumptions, unfounded in the text, need not (and therefore 
should not) be made to resolve the paradox in question: in sentence (a), 
the only place in A 1-7 in which a syllogism is expressed by means of the 
constant “*... be contained in ...”, Aristotle calls the term which here 
occurs first the last term because it appears last in his standard formu- 
lation (which soon follows). We have already constructed this standard 
formulation by applying Aristotle’s definitions to sentence (a); in fact it 
follows in the text immediately after our passage: “‘If the A is said of all 
the B and the Bis said of all the C, then the A must be said of all the C”’ 
(637-39). This is the standard formulation; in it C is the last term; and 
therefore, in the equivalent but formally different sentence (a), Aristotle 
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also calls C the last term, although there it is the first. Similarly, we find 
a little later: “If the first follows all the middle and the middle belongs 
to none of the last, there will not be a syllogism of the outer terms” 
(26a2-4). Here the relational expressions ‘‘follow” and “belong to” (cf. 
§ 4, p. 9) correspond, as regards the order of the terms, to ‘‘be said of”’. 
On the other hand the copula (“4 is B” or “All A is B”) is in this respect 
formally equivalent to ‘“‘be contained in’. The two groups of expressions 
are converse to one another: if A is contained in B or all A is B, then B 
is said of all A, B belongs to all A, and B follows all A. 

A comment which will have important consequences must be made on 
the apodosis of sentence (a), “‘then there is necessarily a perfect syllogism 
of the outer terms’’. The formula “there is a syllogism of the outer terms” 
would leave it open which of the two outer terms is to be predicated of 
the other in the conclusion. But the additional stipulation that the syllo- 
gism in question is to be perfect singles out one of the two possibilities: 
the last chapter showed that the term named first in the standard formu- 
lation (tO mp@tov) must be the predicate of the conclusion, if the argument 
is to be in Aristotle’s sense perfect. Hence, in the formulation of Barbara 
(and Celarent) (25b37—26a2) the proposition AaC (AeC) is stated as ‘the’ 
conclusion, although from the given premisses CiA (CeA) would follow 
just as well. And since the first figure syllogisms must always be perfect, 
Aristotle laid it down that, in the other figures too, the conclusion of a 
valid inference should have as its predicate the term which, not counting 
the middle term, is named first in the premisses. This convention alone 
explains how Aristotle can say that in the third figure no syllogism with 
an a-proposition as major and an e-proposition as minor premiss is 
possible (A 6, 28b1-4); while in A 7, 29a22-23 he explicitly (and correctly) 
asserts that in these cases a syllogism with CoA as conclusion can be 
constructed. In A 4-6 the distinction between valid, i.e. concludent, and 
inconcludent pairs of premisses is founded on the assumption that in a 
valid syllogism the outer term first-named in the premisses must be the 
predicate of the conclusion. Then in A 7 Aristotle appends the cases in 
which the conclusion has the form converse to this. Such syllogisms are 
treated in A 4-6 as simply invalid. 

This fact, and this alone, also explains a locution which seems at first 
to be a flat contradiction (A 7, 29a19-23): “‘when there is no syllogism ... 
then there is always a syllogism of the minor term with regard to the 
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major”, that is, a syllogism in the conclusion of which the minor term 
is predicate. Aristotle’s statement “if there is no syllogism ... then there 
is always a syllogism’’ escapes the charge of absurdity! only if in the 
antecedent he is using the word“‘syllogism”’ in the sense implicitly defined 
by his practice in the preceding chapters A 4-6 (where the major term 
is predicate of the conclusion), and if in the consequent he is using the 
word in the sense sanctioned by A 7, in which there are no restrictive 
stipulations governing the function of the major term in the conclusion 
(Ci phos ie LT): 

Alexander (109-110, esp. 109, 10-1211) offers a comparable solution 
to this paradoxical assertion. He says that, although the additional pairs 
of premisses in question are ‘‘inconcludent, since they cannot prove what 
was (originally) proposed”’, it is nevertheless possible “to infer and prove 
something e/se from them’’. This explanation is inconsistent both with 
Aristotle’s assertion that “nothing whatsoever” can be inferred from the 
pairs he has shown to be ‘inconcludent’ (A 4, 26a4), and with his defi- 
nition of the syllogism (A 1, 24b18-20) which leaves it quite open what 
sort of proposition it must be which “‘follows from the premisses with 
necessity” and requires only that it must be a proposition different from 
the premisses.!2 However, since we are dealing here with an inconsistency 
in Aristotle’s use of the word “‘syllogism’’, every rescue operation must 
either come into conflict with Aristotle’s doctrines or else break the laws 
of logic. 

Philoponus, among others, took the latter course. He relates Aristotle’s 
expression to a distinction between pairs of premisses which are “‘totally 
useless” (TavteA@co Gypnotor: 112, 24) and those which allow something 
to be inferred “‘after conversion of the premisses’’, and then offers the 
two classes as subsets of the set of all inconcludent premiss-pairs. But it is 
logically false to suppose that after conversion of the premisses something 
can be inferred from them which could not have been inferred before. 
The strength of a proposition can never be increased by a valid conver- 
sion, although it can sometimes — as in the ‘impure’ conversion from 
AaB to BiA — be diminished. Conversion of the premisses can make the 
implication between them and the conclusion clearer: it cannot establish 
such a relation. The inspiration behind Philoponus’ explanation is clearly 
to be found in one of Aristotle’s less happy formulations: Aristotle him- 
self says (A 7, 29a23-27): “e.g. if the A belongs to all the B or to some, 
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and the B belongs to no C. For, dvtiotpegopévav tov mpotéoeav, the 
C must not belong to some A. Similarly in the other figures too: there is 
always a syllogism 61 tf\¢ dvtictpogtic’.18 How are we to translate 
dvtLoTpEpopévov and dia tig Avttotpogtic? Philoponus took them as 
conditional and instrumental: “then after conversion of the premisses the 
C must not belong to some A” (cf. 112.30-113.2: ei 5é dvttotpéwauev ...); 
and “there is always a syllogism by means of conversion’’. It is natural 
enough to take the words in this way: but it would convict Aristotle of 
an elementary logical error, and would hardly be compatible with the 
immediately preceding sentence which states simply that a syllogism with 
these two premisses and CoA as conclusion is valid. We must therefore 
suppose that avtlotpspopévav gives the ground for the assertion that 
in the case of such premisses CoA necessarily follows. Similarly, 81d tfj¢ 
Gvtlotpofis must be taken causally. This offends against the grammar 
books, but not against Aristotle’s usage (cf. Bonitz, Index Aristotelicus 
177a38 sqq.). In this case Aristotle would merely be saying that CoA fol- 
lows from AaB and BeC, and that the truth of this assertion can easily be 
ascertained since both premisses are convertible. CeB and BiA yield, by 
the perfect syllogism Ferio, CoA.'4 Aristotle is not maintaining that these 
syllogisms are at first invalid arguments and only become valid when 
their premisses are converted: he is saying two different things in one 
sentence: (a) that these syllogisms are valid; and (b) that by conversion 
of their premisses they can be reduced to a perfect syllogism (here Ferio) 
and thus proved, in the way common to all other imperfect arguments. 
However, his way of saying this is so open to misunderstanding that we 
cannot help feeling the translation which has been general since Philo- 
ponus to be the correct one — unless we perceive the logical absurdity 
with which it burdens Aristotle. 

Waitz (I, p. 392) offers a striking paraphrase: “‘etiamsi autem ex con- 
junctione propositionum &vopovocynpovev!> non fit unus eorum syllo- 
gismorum quos exposuimus, tamen ex ea elici potest conclusio, in qua 
terminus minor de majore praedicatur’’. He thus removes the paradox by 
assuming an equivocation in the text: “ovAAoytopdc”’, according to Waitz, 
must mean “‘argument”’ in 29a20 and “‘conclusion”’ in a23. It is true that 
in Aristotle, “ovAAoytopdc”’ does sometimes mean the same as “ovpmé- 
pacpa”’, that is “conclusion”’ (evidence in Bonitz, Index, 712a5—10); but 
this is only because every argument which has a conclusion is a syllogism, 
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and vice versa. Waitz tries to distinguish between obK €ota1 OVAAOYLOLLOG 
and ovdév yap avayKatov ovpPaivet; the former phrase indicates only 
that none of the syllogisms described in A 4-6 can result, the latter the 
utter impossibility of any syllogistic consequence at all. But this attempt 
founders on the counter-instance at A 4, 26a2—5: there the assertion ovK 
EOTAL OVAAOYLOLLOG TOV AKpov is explained by the immediately following 
ovdév avayKaiov ovpBaiver; and the case in question is precisely AaB & 
BeC from which according to A 7 CoA follows. Prantl (I, p. 277) repeats 
Philoponus’ logical error; Maier follows Waitz’ interpretation but em- 
bellishes it with a few logical curiosities - as when he speaks of the moods 
treated in A 7 as ‘‘second class arguments”, which ‘“‘being imperfect and 
powerless in themselves stand in need of proof” (SdA II, 1, p. 98). But 
what could a proof possibly demonstrate other than the ‘syllogistic power’ 
of these moods? An argument which has no ‘syllogistic power’ is a false 
argument: and no proof can conjure falsity into truth. The very title of 
this section, “Arguments from syllogistically useless combinations’, re- 
veals the logical calibre of Maier’s lucubrations. This, it may be re- 
marked, is a good example of how even attentive readers of Aristotle’s 
text can go astray if they have no logical training and lack the Ariadne’s 
thread which it alone can provide. 

These remarks should have made sentence (a) of our extract (p. 91) 
sufficiently clear. Sentences (b) and (c) give supplementary explanations 
of the terms appearing in (a) — this is a practice we have already met (e.g. 
in the definition of the syllogism: cf. § 12, pp. 44 sq.) Unfortunately, the 
definition of ‘“‘middle term” is almost verbally identical in the Greek text 
with that of “‘outer term’; if we took the definitions at their word, the 
middle term would also be an outer term. The awkwardness is plainly 
due to Aristotle’s desire to set the two outer terms together in contrast 
with the middle term. For this reason he unites the properties of both 
outer terms in one definition. Philoponus observed this infelicity (73, 
15-18) and proposed to remove it by adding pdvac before Kai (b37) and 
at the end of sentence (c). kai would of course then have to be emended 
to 7}. Aristotle clearly means to designate as the middle the term which 
contains one of the outer terms and is itself contained in the other. The 
outer terms are, consequently, (i) the term which contains in itself both 
the middle term and the other outer term, and (ii) the term which is con- 
tained in the middle term and in the other outer term. 
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There remains the relative clause of (b): 6 kai tf O0e1 yivetat pécov. 
This sentence has been variously understood by its 4nterpreters, and is of 
importance for the understanding of Aristotle’s theory of the syllogistic 
figures. We shall for the moment put it aside and discuss it in detail later, 
together with the corresponding formulations in the descriptions of the 
second and third figures. 

We must next observe that although Aristotle uses the expressions 
“outer term’ and “middle term” in all the figures, he offers new definitions 
of them for each of the figures (A 5, 26b36-37; and A 6, 28a12-13). Thus 
Aristotle himself recognised that the present definition only holds in the 
case of the first figure. However the definition must be universally valid 
within the first figure; and this assertion of Aristotle’s is false. First, as 
earlier writers (e.g. Uberweg, SdL*, pp. 332 sq.) have pointed out, the 
definition in terms of the constant “be contained in” can only be correctly 
applied to syllogisms in Barbara. For, according to Aristotle himself 
(A 1, 24b26-28), we can only talk of a term A’s being contained in a term 
B by virtue of a previous judgment of the form “‘All A is B” or “B be- 
longs to all A’’. On the other hand, a judgment of the form BiA (“‘B be- 
longs to some A’’), BeA or BoA gives no clue at all as to the relative 
extensions of A and B. The definitions of the outer and middle terms 
cannot therefore be applied to Celarent, Darii and Ferio of the first figure. 
Moreover, Lukasiewicz (AS, pp. 28-30) has argued that they do not even 
fit all syllogisms in Barbara. They are satisfied only by the terms of those 
syllogisms in Barbara whose premisses are true propositions. But the 
validity of a syllogism is independent of the truth of the propositions 
which compose it. This is not only a logical truth, but an explicit thesis 
of Aristotle’s (APr. B 2—4).16 Besides, we have already seen that the oper- 
ator avay«n in Aristotle’s formulation of, say, Barbara corresponds to a 
universal quantifier over the terms A, B, and C which occur in the syllo- 
gism (§ 7, pp. 26-28). Barbara would not be a logical law if it were not 
true whatever terms replace its variables A, B, and C. Thus the argument 
obtained by inserting concrete terms in Barbara, “If man is said of all 
animals and animal is said of all Eskimos, then man is said of all Eski- 
mos’’, is a true proposition, even though its first premiss is false. And the 
middle term ‘“‘animal” is certainly not contained in either of the outer 
terms but contains them both. Aristotle’s definition would better fit 
‘“‘man’’, the substitute for A; but “man” is not thereby made the middle 
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term. For the middle term must, according to Aristotle, occur in both 
the premisses (APr. A 32, 47a39).17 However, we can easily explain how 
Aristotle came by his mistaken definition. He constructed some syllo- 
gisms in Barbara with true premisses and found that in these concrete 
arguments the extensions of the terms were related in a certain way; his 
definition then required that they be related in this way in al// syllogisms of 
the first figure. Thus his definition grew in two steps by incorrect general- 
isation of correct observations about certain concrete arguments in Bar- 
bara: what holds for arguments in Barbara with concrete terms and true 
premisses, was supposed to hold for all syllogisms in Barbara — and then 
for all first figure syllogisms. 

However, Aristotle’s most important mistake is that, although he for- 
mulates his syllogisms with variables, he introduces definitions which 
only make sense when applied to arguments with concrete terms. Clearly 
we can only compare the extensions of concrete terms, not of variables. 
The failure to distinguish between logical laws and the concrete argu- 
ments which are produced by the substitution of concrete terms for vari- 
ables in these laws is a short-coming of Aristotle’s logic; it receives ex- 
pression in the fact that Aristotle indiscriminately calls both logical laws 
and concrete arguments “‘syllogisms”’ (compare e.g., APr. A 5, 27b3 and 
A 6, 28a27 with A 34, 48a13 and APst. A 13, 78436). 

In the texts we have so far discussed Aristotle distinguishes middle 
from outer terms by means of an (incorrect) definition. (A definition as 
such is of course neither true nor false, for it is only an explanation of 
how the author wishes a word to be understood. The expression “‘incor- 
rect definition” is meant only as an abbreviated way of saying that Aris- 
totle’s text treats as satisfying his definition objects which in fact do not 
satisfy it.) The outer terms, however, have not yet been explicitly dis- 
tinguished from one another; they are called, answering to their order 
in the standard formulation, 6 mp@tocg Spoc and 6 éoyatog Spoc or tO 
mp@tov dkpov and tO ~oyatov dKpov (cf. A 4, 26a2; A 36, 4840, bl; 
B 8, 59b2; B 23, 68b34). Since these expressions are relative to the stan- 
dard formulation of the first figure, they must be used only in the repre- 
sentation of first figure syllogisms, if they are not to cause confusion. 
However, in A 4 Aristotle offers another way of distinguishing between 
the outer terms, which, in the first figure at least, is meant to be inde- 
pendent of their order in his standard formulation; he is discussing Darii 
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and Ferio (A 4, 26a17-30): “I call greater (major) the outer term in which 
the middle is contained and less (minor) that which is under the middle 
term” (a21—23).18 The expression “A is under B” is never defined by Aris- 
totle; but he often uses it (e.g. A 9, 30a40; A 11, 31a30; b17) to express 
the relation BiA — and in A 10, 30b13 to express BaA. It is easy to see 
why in our passage Aristotle drew on this undefined expression (which 
often denotes logical subordination in his writings: cf. Bonitz, Index, 
795a34—S0) in order to explain the relationship between middle and minor 
term: he is discussing Darii and Ferio, and in both these moods the second 
premiss is particular; the idiom “‘A is contained in B”’, however, had been 
introduced expressly as a way of formulating a universal judgment. The 
change of expression shows clearly that Aristotle saw the difficulties which 
faced his attempt to define the terms of the first figure by their relative 
extensions, difficulties raised at once by the fact that two of the first figure 
moods contain particular premisses. The word “‘n0”’, which here sudden- 
ly comes upon us in place of the expected ‘“‘év”’ and is not, like “év tivi 
eivav’, defined, bobs on the surface of the text like a buoy marking shal- 
lows. It is remarkable that no interpreter, from Alexander to Lukasiewicz, 
has taken exception to the change of expression. 

Of course, it is easily shown that this definition too is universally ap- 
plicable only to the terms of an argument in Barbara with concrete terms 
and true premisses; a counter-example is provided by the following con- 
crete argument: “If ruminant belongs to all cattle and cattle belongs to 
some animals, then ruminant belongs to some animals.”’ This is an ar- 
gument in Darii (1). By Aristotle’s definition, “ruminant” is the major 
term, ‘‘animal’’ the minor. And since Aristotle asserts that in the second 
premiss (BiC) the minor is “under the middle term’’, he must regard the 
minor as subordinate to the major in the conclusion too. But in fact the 
major is obviously subordinate to the minor — and that in a syllogism 
with true premisses. Aristotle’s adoption of the expressions “‘major term” 
and ‘“‘minor term’? depends on the assumption that a term which in his 
idiom is ‘under’ another must also be subordinate to it. But this is by no 
means the case. Aristotle’s terminology is therefore misleading (cf. Luka- 
siewicz, AS, p. 30). 

In these circumstances it is astonishing that Aristotle uses “peiGov” 
and “éAattov’” — words fraught with misleading associations — as the 
standard expressions for the outer terms in the second and third figures 
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too; for although in his discussion of these figures he never explicitly says 
that a definition of the terms in them by means of their relative extensions 
is impossible, in fact, as we shall see, he follows a different path to their 
definition and never attempts fo say anything about their extensions. 
Surely the obvious course would have been to keep to the expressions 
“no@tov” and “éoyatov” which, as we saw, say nothing whatever (pace 
Prantl I, p. 271) about relative extensions? This, however, would have 
led to a certain inconcinnity: for these expressions would clash headlong 
with Aristotle’s definitions of the terms in the second and third figures 
(which, it will appear, are based on their order in certain standard formu- 
lations). He would have had to define “‘first term’’, for example, as “‘sec- 
ond term of the second figure’, “‘last term’’ as ‘‘second term of the third 
figure’. So in fact it was more convenient to keep “‘major’’ and “‘minor”’ 
as names for the outer terms, and to take care that their definitions 
cancelled the extensional implications, inevitably suggested by the words, 
which caused difficulties even in the first figure. 


§ 23. The Text: Definitions of the Second and Third Figures 


At the beginning of chapter A 5 of the Prior Analytics Aristotle gives a 
definition of the second figure: “(a) But when the same (term) belongs 
to all the one and none of the other, or to all of both or to none of both, 
I call such a figure the second. (b) In this figure (I call) middle that (term) 
which is said of both (the other terms) and outer those (terms) of which 
it is said (c). (I call) greater outer that (term) which lies next to the 
middle, less that which is further away from the middle. (d) But the 
middle (term in this figure) is outside the outer (terms) and first in po- 
sition.” 1? 

Sentence (a) traces out certain combinations of premisses, namely: 
BeA & BeC, BeA & BaC, BaA & BaC, BeA & BeC. These pairs of premisses 
serve as examples for the second inference-figure which Aristotle is about 
to discuss. The last two are not premisses of valid syllogisms; while on 
the other hand the premisses of Festino and Baroco are missing. Aristotle 
is clearly only interested in combinations of universal premisses, and in 
an exhaustive list of these. He only wants to note in fairly loose terms 
some obvious examples of premisses of this form; closer examination, 
testing which of these combinations can yield syllogisms, is left to later 
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inquiry. In the examples which Aristotle proffers no conclusion is ever 
formulated. Nevertheless Aristotle calls these combinations of premisses 
examples of the second figure. This does not harmonise well with our 
ingrained assumption that the Prior Analytics investigates syllogisms — 
their formal differences, their validity or invalidity. The better, however, 
does it fit Aristotle’s actual practice: the objects of the inquiry in A 4-6 
are, almost without exception, not complete syllogisms but pairs of propo- 
sitions which have a term in common (ovtvyiat, as the commentators 
call them). Aristotle shows how these pairs differ formally from each 
other, and asks whether they yield any conclusion, and if so, what. We 
shall have more to say about this later; it will be evident at once that 
Aristotle’s method is more convenient: there are (in three figures) 48 
possible pairs of propositions — there are 48 times 4, or 192, possible 
arguments. 

Aristotle goes on tovsay (b35) that he calls such a schema (tO totodtov 
oxfjpa) — not this schema (todto 16 oxfipa) — the second figure. We can 
understand this expression if we remember that Aristotle did not have 
any fixed term for ““mood’’. Hence, instead of “‘such syllogisms are moods 
of the second figure’’, he says “‘such a figure is the second’’. In exactly 
the same way, he calls the moods Celarent (A 5, 27a12) and Ferio (A 5, 
27a36) simply “‘the first figure’? (t6 mp@tov oyxfipa). The expression 
“mt@o1c”’ and “‘tpdros tov ovAAoytopob”’, the latter of which is the ac- 
cepted phrase for ‘““mood”’ in the commentators, do not appear at all in 
APr. A 4-6, and in the other (later?) parts of the Organon they occur only 
rarely in connexion with the syllogism and then without any fixed techni- 
cal sense. Thus in APr. A 28 “‘tpdnoc”’ stands for ‘figure’ (45a4), but 
at A 26, 43al10 it is used, like “‘nt@o1c”’ (42630), for “mood”’. “‘Figure’’ is 
thus for Aristotle primarily a formal property of sy/logisms. On the other 
hand he also says that “‘all syllogisms in the first figure are perfect” (4 4, 
26b29). Thus “oyfipa’ in Aristotle names both a property of the syllo- 
gism itself and the class to which the different syllogisms belong by virtue 
of this property. 

Sentence (b) defines ‘“‘middle’’ and “‘outer term’’, not, as in the first 
figure, by means of their relative extensions, but by reference to their 
grammatical function as subject or predicate in the two premisses. The 
middle term in the second figure is defined simply and solely by the fact 
that it is the predicate of both premisses. The outer terms are then plainly 
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the terms which occur as subjects in the two premisses. How then are the 
outer terms to be distinguished from one another? Both are subjects of 
the middle term and so do not differ at all with regard to their function. 
There is no path left but to define them according to the order of their 
occurrence; and to this end, since the order is to some extent arbitrary, 
a standard formulation must be chosen. The standard formulation of 
syllogisms in the second figure follows immediately on the general dis- 
cussion (27a5 sq.): ““Let M be said of no WN and of all X”’; and again: 
“Tf the M belongs to every N and to no X (then the N will belong to no 
X)” (a9-10) etc. Here M stands for “‘avt0”’, N for “t@ pév’’, and X for 
‘““t@ 5é” in the general schema of sentence (a) (26634). 

Aristotle now defines in the simplest possible way the so-called major 
as the term which in the standard formulation “immediately follows” the 
middle term, and the minor as the term which in the same formulation is 
“further away from it’’. It is clear that all previous commentators have 
been hampered by the prejudice that such a procedure is not philosophical 
enough: nothing else can explain the recurrent attempt to take what are 
obviously spatial terms as metaphors for some (really intended) ‘inner 
relationship’ — ‘functional identity’ or ‘similarity of extension’. In the 
literature on the subject our proposed interpretation has more than once 
been at least mooted as a possible solution of these interminable difficul- 
ties;° but it has not been able to make headway against more profound 
explanations. The main reason for this has been ignorance of the difficul- 
ties which Aristotle had to face in his attempt to give definitions, and the 
consequent inability to realize how welcome he must have found the 
possibility of giving ‘formalistic’ definitions based on a standard formu- 
lation. On our interpretation, sentence (d) follows (c) without a break: 
in this standard formulation the middle term does stand (in contrast to 
the first figure) “‘outside the outer terms”’ — in fact it assumes (in contrast 
to the third figure) the first place in the argument. Consistently with this, 
where Aristotle wants to prove that a given pair of premisses yields no 
conclusion he introduces the terms in the second figure in the order M, 
N, X (middle, major, minor) (e.g. 27a19-20), while in the case of the first 
figure he never abandons the order major, middle, minor (e.g. A 4, 26a8-9 
et passim). 

In sentence (b) Aristotle defines “‘middle’’ and “outer term’’ by their 
distinct grammatical functions as subject and predicate of the premisses. 
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The difference between major and minor term however, cannot be so 
determined. Therefore Aristotle introduces a standard formulation and 
defines “major” and “‘minor term”’ by their order of occurrence in it. An 
additional way of defining the middle term is now open: it is unequivo- 
cally determined by its position in the same formulation. The appended 
clause, 6 Kai ti 8Eo0Et yivetat pEcov, which we excluded from our dis- 
cussion of the first figure?! (cf. p. 97) can now be satisfactorily ex- 
plained: in the first figure too the middle term is sufficiently determined 
by its position inthe standard formulation: it is the term which “‘stands 
in the middle’. And it is possible to say this although in the first figure 
(in contrast to the second and third) the middle term occurs twice: for 
it appears in the two argument places in the middle of the syllogism. 
However, it is clear that ‘“‘major’’ and “‘minor’’ could not have been 
defined in the first figure, as they are here in the second, by their relative 
distance from the middle term: there they are both equidistant from the 
middle. In spite of this, Aristotle was not compelled to define them by 
their relative extensions, as he tried to do. He could have defined the 
major as the predicate, and the minor as the subject, of the middle. 
Aristotle’s definition of the third figure at the beginning of A 6 is 
entirely analogous to that of the second: “‘(a) If the one belongs to all 
and the other to none of the same (term), or if both belong to all or to 
none, I call such a figure the third. (b) I call middle in this figure the term 
of which both (the other terms) are said (literally: of which both which 
are said are said); and outer those (terms) which are said (of it), (c) major, 
the outer which is further from the middle term, minor, the nearer. (d) 
The middle term is outside the outer terms and is last in position.” ? 
When he indicates examples of premiss-combinations which illustrate 
the formal characteristics of the third figure, Aristotle again shows no 
interest in the question whether valid syllogisms can be constructed from 
them. The pairs he names are: AaB&CeB, AeB&CaB, AaB&CaB, 
AeB & CeB. Only the second and third of these yield valid moods (Felap- 
ton and Darapti); the four valid moods of the third figure which contain 
a particular premiss are not considered. Middle and outer term are de- 
fined, as in the second figure, by their function as subject or predicate in 
the premisses. As in the second figure, major and minor term cannot be 
distinguished by their functions. Therefore Aristotle again falls back on 
the order of the terms in a standard formulation: ‘If both P and R belong 
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to all S (then there is a syllogism — the supplement must be taken from 
28a15-17; for the expression cf. § 6 p. 18) that the P will necessarily be- 
long to some R” (A 6, 28a18-19). S is the middle term, P the major, and 
R the minor. If we look at this:standard formulation we see at a glance 
what Aristotle means when he says that the major term is further from the 
middle term. And we can see that Aristotle was right to say that here (in 
contrast to the first figure and contrary to what its name might suggest) 
the middle term is outside the outer terms and last in position. 

These formulations have so little of the esoteric about them that they 
tend to appear trivial. And it is precisely this apparent triviality that has 
till now hampered the correct interpretation of Aristotle’s definitions. 


§ 24. Results of the Analysis. The General Account of the Figures in 
Prior Analytics A 23 and A 32 


The chief results of our analysis of the text are these: in his discussion 
of the figures and moods of the syllogism in APr. A 4-6, Aristotle defines 
the terms “‘middle’’, “‘outer’’, ‘““major’’, and ‘‘minor”’ anew for each figure. 
In the first figure the relative extensions of the terms form the basis of 
his definitions. He was probably led to this by noticing certain facts 
about arguments in Barbara with concrete terms and true premisses. We 
have shown that these definitions are not universally applicable even to 
syllogisms in Barbara and that the terms of the other moods would not 
satisfy them even if we were willing to confine our attention to syllogisms 
with concrete terms and true premisses. Indeed, Aristotle’s own definition 
of the term-relation “be contained”, shows that a definition by relative 
extensions is only possible if true judgements of the form AaB are pre- 
supposed for all terms. This thought appears to have occurred to Aris- 
totle himself: there is no other explanation of why he replaces the phrase 
“be contained in” by the undefined “‘be under” in cases where particular 
premisses occur. In place of the erroneous extensional definitions for the 
first figure, Aristotle had two choices open to him: (a) he could define 
all terms by reference to their function as subject or predicate in the 
premisses: the middle term by its property of functioning both as subject 
and as predicate in the premisses; the outer terms by the negation of this; 
the major by its appearing only as predicate, the minor by its appearing 
only as subject; or else (b) he could define the terms by their order in a 
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standard formulation. Although Aristotle does not do this, he would ap- 
pear to have made a start in this direction: for in the first figure and there 
alone he uses names (‘‘first’’ and “‘last’’ term) which only make sense on 
the assumption of the standard formulation for first figure syllogisms. 

In the second and third figures Aristotle does use order in a standard 
formulation to define the expressions “greater term’’ and “less term” 
(major and minor). In both figures he first defined “‘middle”’ and “outer 
term” by their different grammatical function as subject or predicate in 
the premisses. But, since the function of the major and minor terms is 
here the same, there is no alternative but to define them by their relative 
ordering in some chosen standard formulation. Once this is given, the 
middle term too could of course be sufficiently determined by its position 
in the standard formulation. These definitions are logically impeccable; 
that is, they are satisfied by all the terms which Aristotle refers to by the 
defined names. 

The fact that in the second and third figures the function of major and 
minor in the premisses is the same, has led several commentators to infer 
that Aristotle’s definitions pay attention to the conclusion of the syllo- 
gisms too. It is a fact that in all 14 syllogisms systematically discussed in 
A 4-6, the major term is always the predicate and the minor always the 
subject of the conclusion. However, as we saw, in his discussion of the 
figures and in his definitions of the terms in them Aristotle never so much 
as mentions the conclusion; to illustrate the figures he constructs in each 
case certain pairs of premisses. Aristotle’s definitions of “‘major” and 
“minor term’? must therefore be independent of the function of these 
terms in the conclusion; and that is just what we have established on the 
basis of our interpretation. Nor does the division of functions in the 
conclusion follow from these definitions. It is rather a mere convention — 
a convention doubtless grounded on the fact that the ‘conventional’ order 
of the outer terms in the perfect first figure syllogism is a necessary con- 
dition of their perfection. The extension of this convention to the second 
and third figures is purely arbitrary, and (on Aristotle’s assumptions) 
mistaken: for because of it certain valid syllogisms are treated in A 4-6 
as invalid. The mistake, however, was corrected by Aristotle himself in the 
appendix, A 7. 

The expressions Oéo1c, ti0eoOa1, éyybtEpov, TOppwTEPw, TPOG Tt 
KetoGat, etc. which continually reappear in Aristotle’s definitions do not 
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refer to the extensions of the terms, nor to their inner ‘relationship’, nor 
to anything of that sort, but to the spatial ordering of the terms in certain 
standard formulations. Every other interpretation, as we shall show in 
§ 26, would burden Aristotle with logical errors. 

Each of these definitions of the terms occurring in a syllogism is valid 
for only one of the three figures; the definitions are therefore differently 
constructed in each of the three chapters A 4-6. Can we not frame defi- 
nitions to hold for all three Aristotelian figures? Before examining the 
texts in which Aristotle presents such general definitions, I shall make 
some preliminary remarks. First, it is plain that the middle term can be 
defined validly for all three figures, as the term which occurs in both 
premisses, and the outer terms as those which each occur only in one. 
However, it is not possible to distinguish the major from the minor term 
generally for all figures by their function in the premisses. For in the 
second figure the two outer terms are each subject and in the third they 
are each predicate of one premiss. We could get round this by taking 
their grammatical function in the conclusion as their distinguishing char- 
acteristic: then in all figures the major would be that outer term which 
occurs as predicate, and the minor that which occurs as subject, of the 
conclusion. This definition is customary and correct in the framework of 
the traditional four figures. In Aristotle, however, since he knows only 
three figures, it would not be universally valid: for he recognises syllo- 
gisms of the form AaB & BeC>CoA (A 7, 29a23-26) where A remains the 
major term even though it is the subject of the conclusion: if it did not, 
Aristotle could not say that in syllogisms of this form “‘the minor is said 
of the major” (yivetat ovAAOyLOpLOG TOD EAGTTOVOS EKPOV TPOG TO pEiZov: 
29a22-23). 

It might be objected to this that it is illegitimate to adduce A 7 in ex- 
planation of A 4-6, since it was obviously written after A 4-6 and indeed 
deviates in many other ways from the doctrines expounded there. How- 
ever, ‘unorthodox’ syllogisms appear in A 5 and A 6 too; they are used 
in the proof of two of the fourteen syllogisms systematically treated, and 
must therefore have been regarded by Aristotle as valid. The proof of 
Camestres (II) in A 5 assumes the validity of the syllogism: 


If the M belongs to all N and to no X, then X will belong 
to no N. (27a9-10.) 
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By the definition of the outer terms of the second figure, X here is the 
minor and N the major term: thus the proposed general definition by 
reference to the conclusion would contradict Aristotle’s own definition of 
the second figure. The syllogism used in A 6 to prove Disamis (IID) is 
constructed on the same lines: 


If the R belongs to all S and the S belongs to some P, then 
the R will belong to some P and hence the P to some R. 
(28b10-11.) 


The second syllogism here, RaS & SiP—PiR, is (in traditional logic) Di- 
matis (IV) with transposed premisses; in Aristotle’s view, however, it is 
a (supplementary) mood of the first figure; and by the definitions for the 
first figure, R is the major and P the minor term, although R is here the 
subject and P the predicate of the conclusion. 

A functional definition of “‘major”’ and ‘‘minor term” which will cover 
all figures is impossible for Aristotle because he only considers the prem- 
isses in his definitions. The traditional method of distinguishing major 
and minor term by their function in the conclusion is correct on the 
supposition of four figures, but in Aristotle it would contradict the special 
definitions he gives for the individual figures. 

Such a general definition could, however, be achieved if we fell back 
on the standard formulations of the syllogisms in the individual figures. 
The major term would be sufficiently determined as the outer term which 
in all standard formulations precedes the other outer term; the minor 
could therefore be defined as the outer term which in all standard formu- 
lations follows the other outer term. Such a definition of “major” and 
“minor term’’, which would hold for all figures, was not in fact given 
by Aristotle. He limits himself to giving a general definition of “middle 
term’’ and then characterizing the three figures by reference to this defi- 
nition. But it is important to notice that corresponding definitions of 
“major” and “minor term’ can be developed without difficulty from 
Aristotle’s assumptions. 

I now give the two relevant texts in translation: 

1. A 32, 47a36-b6: In order to bring a given argument into syllogistic 
form, ‘“(a) we must first construct the two (propositions which are to play 
the part of) premisses; then we must analyse them in the way described 
(each) into (two) terms; we must appoint as middle term the term which 


107 


ARISTOTLE’S THEORY OF THE SYLLOGISM 


occurs in both the premisses. (b) For it is necessary that the middle term 
occur in both premisses in all the figures. (c) If the middle term occurs as 
predicate of oneand subject of the other premiss (literally: if the middle term 
isitself saidand somethingis said of it, or is itself said and something else 
is denied of it), we shall have the first figure. (d) If it is both said and 
denied of something else, (we shall have) the middle (i.e. second figure). 
(e) If other (terms) are said of it, or the one is said of it and the other 
denied of it, the last (third figure). (f) For this is how the middle term 
was related in each of the figures.” 23 Shortly afterwards he says (b13-14): 
(g) “We recognise the figure (which is present in each case) by the po- 
sition of the middle term’’.?4 

Sentence (b) obviously contains a definition of the middle term valid 
for all figures. And since the outer terms are the terms which are vot the 
middle term, we have in the negation of this property a general definition 
of “‘outer term’’. Sentence (c) contains a definition of the first figure which 
(unlike the one given in A 4) is free from all reference to the extension of 
the terms occurring in its syllogisms, and hence — since, as we saw, the 
definition proposed in A 4 is mistaken — it must count as an improve- 
ment.?° 

Sentences (d)-(f) need no commentary. We must note that sentence 
(g), however, is only true on the assumption that the syllogisms have 
been put into their standard formulations. To give an example, the syllo- 
gism: 

If to all X the N belongs and the M belongs to no N, then 
the M will belong to no X (A 5, 27b18). 


would not readily be recognised as Celarent (1), just by looking at the 
‘position’ of the middle term. When it is reduced to the standard form: 


If the N belongs to every X and the M belongs to no N, 


then the first figure can be recognised, in spite of the transposition of the 
premisses, from the position of the middle term. Similar cases are found 
at: A 5, 27a34-36; A 6, 28a20; APst. B 16, 98b6. 

2. The other passage to be considered is A 23, 41a13-18: “If (in order 
to form a syllogism) it is necessary to find something common to both 
(outer terms) [i.e. a middle term], and this can be done in three ways — 
either by asserting A of C and C of B or C of both (A and B) or both 
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(A and B) of C — and these are the figures we have described (in A 4-6), 
then it is clear that every syllogism must be construgted by means of one 
of these figures.”’ 26 

When Aristotle affirms that only three combinations can be constructed 
under the given conditions, he is of course wrong. We can easily prove 
this: from three terms A, B, C, I can first construct four different propo- 
sitions in which C and one of the other two terms occur. These propo- 
sitions (rather: propositional schemata) are: AxC, BxC, CxA and CxB 
(where x is a variable ranging over the relation-constants a, e, i, and 0). 
If I next arrange these four propositions in ordered pairs such that the 
first member of the pair always contains A and C and the second member 
always C and B, then I can construct not three but four such pairs: 1) 
AxC, CxB; 2) CxA, CxB; 3) AxC, BxC; 4) CxA, BxC. Aristotle did not 
take account of the fourth combination when he set out the possibilities. 
It corresponds, clearly enough, to the traditional fourth figure. Did he, 
as Lukasiewicz thinks, simply ‘“‘overlook” it? (AS, p. 23) That would be 
astonishing — the more so since he allowed the individual moods of the 
figure to be valid, and appended them as ‘supplementary’ syllogisms in 
A 7 and B 1 of the Prior Analytics. Is he really supposed to have simply 
‘overlooked’ the fact that a supplementary figure offered places for these 
moods which were standing “homeless” (AS, p. 27) at the door of his 
system? In the next section I shall point out certain difficulties which 
(granted Aristotle’s assumptions) inevitably militated against the intro- 
duction of the fourth figure into his system. In all probability it was these 
difficulties which made Aristotle retain his three-fold classification; the 
price of course is that his three figures do not contain all the syllogisms 
which he admits to be valid — thus confuting the assertion of passage 2 
(41a16-18) that all valid syllogisms belong to one of the three figures.?” 


§ 25. Aristotle and the Fourth Figure 


As we have already noted in more than one connexion, Aristotle briefly 
informs us in A 7 that, besides the arguments proved to be valid in A 4-6, 
the premisses ie and ae allow the construction of further valid syllogisms 
in all three figures. The new syllogisms which result from the application 
of this rule to the first figure, and which Aristotle, according to the 
wording of his text (“‘a syllogism is possible in all figures”), regarded as 
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syllogisms of the first figure, are explicitly formulated in the text: they are 


(1) AaB & BeC>CoA and 
(2) AiB& BeC> CoA. 


Aristotle does not bother to write out the additional moods which 
accrue “‘in the second and third figures’; nor does he say that what holds 
in general for ie and ae also holds for oa and ao in the second and third 
figures. This silence is surprising: the reason for it, we have conjectured 
(§ 14, p. 55), may be that Aristotle realized that the new moods of the 
second and third figures transform into other moods of the same figure 
(moods already discussed in A 4-6) if their conclusions are ‘disconverted’ 
by interchanging A and C in premisses and conclusion. Thus the new 
mood of the second figure, Bid & BeC->+CoA, changes to BiC& BeA> 
AoC, and this, after transposition of the premisses (since the conventional 
order begins with the premiss containing A), becomes BeA & BiC> AoC — 
which is the standard form of Festino. Similarly, the additional mood of 
the third figure, 4aB& CoB>CoA, can be turned into Bocardo (III) by 
interchanging A and C. This operation is, of course, just the one which 
the law: 

RISCTOS|RET (cf. § 14, pp. 55-56), 


makes possible for products of all dyadic relations. Application of it to 
the two additional moods (1) and (2) of the first figure does not produce 
moods of the same figure already treated in A 4, but rather (1’): BeA & 
CaB- AoC and (2'): BeA & CiB—> AoC, which do not coincide with any 
of the first figure moods. If, as is commonly the case, Aristotle’s recog- 
nition of (1) and (2) is taken as an admission of the moods Fesapo and 
Fresison of the traditional fourth figure (Lukasiewicz, AS, p. 26; Ross, 
APPA, p. 314; Bochenski, FL, p. 82; HFL, p. 70; cf. also Uberweg, 
SdL”, p. 338), then it is clearly assumed that Aristotle saw the equivalence 
of (1) with (1’) and of (2) with (2’), and therefore that he also saw the 
possibility of transforming ‘indirect’ moods — moods with converse con- 
clusions — into ‘direct’ ones by means of the operation we have described. 

In A 7 Aristotle explicitly formulates syllogisms supplementary to those 
expounded in A 4-6. In B 1, 53a3-1428, he does not do this, but instead 
remarks (correctly) that a syllogism, the conclusion of which logically 
entails its converse, can also have this converse proposition as its con- 
clusion. The “Rules of Conversion’ which Aristotle briefly repeats in this 
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passage are based on the logical implications between propositions of 
the form AxB and BxA (where x ranges over a, evand i), which he has 
discussed in detail in APr. A 2 (cf. below, § 28, p. 138). AeB entails BeA; 
A1B entails BiA (the traditional ‘pure’ conversions); AaB entails BiA 
(impure’ conversion); AoB entails nothing: “for it is (‘relatively’) possible 
that B belongs to all A” (53a14). It is further evident that, if two propo- 
sitions together entail a third, they also entail any proposition which the 
third entails. This is a law of propositional logic: 


[(pqor) &(r>s)]> (pqs). 
This can be derived, by substitution of “‘p &q’’ (abbreviated to “‘pq’’) for 


oe 995 66,99 ee 99 


p> 1 10n @ and “s’ for “r’, from the law: 


p>) &(q>r)]>(p>r), 
which is the so-called ‘hypothetical syllogism’ (Whitehead and Russell, 
PM I, p. 112, prop. 3.33). We shall consider Aristotle’s use of laws of 
propositional logic in detail in chapter V; it is enough here to state that, 
according to Aristotle’s text, three new moods of the first figure are gained 
by converting the conclusions of Barbara, Celarent, and Darii: 


(3) AaB & BaC>CiA; 
(4) AeB & BaC>CeA; and 
(5) AaB & BiC>CiA. 


In the other two Aristotelian figures additional moods of course result — 
in all those cases where the conclusion of a syllogism has the form AeC 
or AiC (AaC occurs only in the first figure). 

We would expect Aristotle to point out here that still further moods 
can be derived from all syllogisms with a universal conclusion, AeC or 
AaC, by virtue of the ‘Laws of Subalternation’ (AaB AiB and AeBo 
AoB). These would be the five traditional ‘subaltern’ moods, Barbari, 
Celaront, Cesaro, Camestrop and Celantop.?° Aristotle does not mention 
this possibility. We may note in this connexion that, although the Ana- 
lytics deals at length with the rules of conversion, it does not do so with 
the laws of subalternation. However, even in the Analytics Aristotle uses 
the proposition AeB— AoB: énei yap GAnOev_etar to tii pn Onapyetv TO 
Mt & xai ci pndevi dbrapyet ... (A 5, 27621-22); and AaB AiB can 
be deduced from the laws of conversion: from AaB BiA and BiA— AiB 
it follows by the logical rule stated above (the hypothetical syllogism) 
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that AaB AiB. Both propositions are presupposed in Aristotle’s proce- 
dure for proving the invalidity or inconcludence of certain pairs of prem- 
isses (ci..$ 31, p.. 176). 

The recognition of (3), (4) and (5) has again been taken by most com- 
mentators as an admission of the fourth figure moods Bamalip, Calemes 
and Dimatis (Lukasiewicz, AS, pp. 25-26, Bochenski, FL, p. 83; HFL, 
p. 71; Ross, APPA, p. 314, Uberweg, SdL°, p. 339); this view is, of course, 
reasonable only on the assumption that Aristotle realised how these syllo- 
gisms can, by interchange of A and C, be put into normal form (with 
unconverted conclusions). 

Aristotle treated moods (1) to (5) as valid; in two cases ((1) and (2)) 
he offered explicit formulations, for the rest he gave and explained the 
principles on which they could be constructed. Their premisses have (in 
Aristotle’s formulation) the form of the first figure; but their conclusions 
violate the tacit convention of A 4-6 by which the major term must be 
the predicate of the conclusion. This discrepancy could be avoided by 
changing (1) and (2) into the equivalent (1’) and (2’) and by bringing 
(3)-(5) into corresponding normal forms (3’)-(5’). In these syllogisms the 
major term would be predicate of the conclusion, as Aristotle requires in 
A 4-6. However, their premisses would then no longer answer to the 
definition of the first figure given in A 4. For the last term would not be 
contained in the middle term, but vice versa.2° And if we replaced the 
erroneous definition in terms of extension by the later definition of A 32, 
then Fesapo and Fresison — (1') and (2’) — for the reasons given on pp. 
129-130 n. 25, would not be covered. 

It is scarcely probable, in my opinion, that Aristotle failed to see the 
shadow cast on his syllogistic system by the fact that certain of the argu- 
ments he expressly recognises as valid resist distribution into the three 
figures he discusses in A 4-6, despite his explicit affirmation in A 23 that 
each valid syllogism belongs to one of these three figures. The texts make 
it clear that despite his definitions Aristotle treated (1)-(5) as moods of 
the first figure. And as a matter of fact, if one of the figures had to ac- 
commodate these moods, the first alone would be a possible host. For 
only in this figure, on Aristotle’s view, does the middle term occur once 
as subject and once as predicate of a premiss. If the definition of the first 
figure is reduced to this one condition, then the inclusion of moods 
(1)+(S) raises no difficulties. Theophrastus followed this path consistently 


1 


THE FIGURES 


and in his systematic exposition of syllogistic he added the arguments in 
question as moods 5 to 9 of the first figure in the order (3), (4), (5), (1), 
(2). He expressly abandoned Aristotle’s assertions both about the ex- 
tensions of the terms in the first figure, and also on the perfection of all 
(assertoric) first figure moods; he rejected the condition stated by Aris- 
totle in A 23 that in the first figure the major term must be said of the 
middle and the middle of the minor. He restricted himself to the state- 
ment that the first figure is present when the middle term is predicate in 
one and subject in the other premiss (cf. Alex. in APr. 258, 17-25; on 
which, Lukasiewicz, AS, p. 27). 

There is no doubt that Theophrastus’ operation removes the difficulties 
we have noticed and that it does so with the least possible surgery to 
Aristotle’s system. A logician of Lukasiewicz’s stature could write: “The 
correction of Theophrastus is as good a solution of the problem of the 
syllogistic figures as the addition of a new figure” (AS, p. 28).3! However, 
because of a certain asymmetry in the resulting system this ‘correction’ 
seems to me to be bought at too high a price. Sauce for the goose is sauce 
for the gander: if syllogisms with converse conclusions are allowed in the 
first figure, why may not all syllogisms formed by converting the con- 
clusions of other arguments claim a place in the system? The trick trans- 
formation of the fourth figure moods into ‘indirect’ or ‘supplementary’ 
moods of the first figure is meretricious: it charms to deceive. The fourth 
figure does not disappear: just as the direct moods of the fourth figure 
can be presented as indirect moods of the first, so the direct moods of the 
first may be construed as indirect of ‘supplementary’ moods of the fourth. 
The possibility of counting the direct moods of the fourth as indirect 
moods of the first does not establish the priority of the first figure nor the 
superfluity of the fourth. It is possible, of course, on certain assumptions, 
to make do with three figures and still bring all valid moods into them: 
we need only make the following stipulative definition: a syllogism which 
can be derived from a valid syllogism with the help of the law of relational 
logic: R|S ¢ TSR ¢ TF shall be treated as identical with that syllogism. 
Then we need either the set of indirect moods or the set of direct moods of 
boththe second and the third figures(the omitted set of each figure can be de- 
rivedfrom theincluded set by application of the law); inaddition we need on- 
ly either all the moods of the first figure or all the moods of the fourth (since 
the moods of the omitted figure can be derived from the included figure). 
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We have established the following points: 1. Aristotle recognised, in 
addition to the moods treated in A 4-6, all the syllogisms of the tradi- 
tional fourth figure — or rather their indirect equivalents. 2. He most 
probably realized that indirect syllogisms can be changed into direct ones 
by interchanging C and 4 in their conclusion and premisses. 3. In A 23 
he gives a formal description of the possible figures in such a way that 
the omission of one possibility is immediately apparent: this is the tradi- 
tional fourth figure. 4. He implies that these additional moods belong to 
the first figure although they do not fit his definitions of first figure 
syllogisms. 

These facts taken together seem to me to exclude the possibility that 
Aristotle simply overlooked the fourth figure, or that, after his discovery 
of the fourth figure syllogisms, he did not have the time®? to accommodate 
them in his system by the adjunction of a new figure. It is more reasonable 
to suppose that he had certain objections to the introduction of a new 
figure. To this extent the oft-repeated assertion that Aristotle rejected the 
fourth figure is not entirely false. But the reasons for his rejection are 
fundamentally different from those which have hitherto been given. It 
has been opined that the fourth figure is logically invalid,?? or ‘unna- 
tural’,34 or epistemologically worthless.?° The first view is logically false, the 
second and third logically irrelevant. Rather, Aristotle did not admit the 
fourth figure into his system because he was unable to define it by the meth- 
ods he had developed. This must now be proved. 

Let us suppose that Aristotle had wanted to insert a chapter between 
A 6 and A 7, introducing the fourth figure in the same way as he had 
introduced the first, second, and third figures. 

Perhaps he would have begun on the pattern of A 4, 25b32-5 (cf. p. 91), 
and tried (incorrectly) to define the figure by the relative extensions of 
its terms: ““When three terms are so related to one another that the middle 
is or is not in the last as in a whole and the first is or is not in the middle 
as in a whole, then there is necessarily a syllogism (not a perfect one) of 
the outer terms.’’ Here again the same mild paradox troubles us: the 
‘last’ term in this formulation occurs before the ‘first’. But here the para- 
dox cannot be cleared up by looking to a formulation using the constant 
“be said of”, or to a standard formulation. For if we reformulate our 
statement by means of the definition of ‘“‘be contained in” (cf. p. 92), we 
get: ““When three terms are so related to one another that the middle is 
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said of all or none of the first and the last is said of all or none of the 
middle, then there is a syllogism of the first term with regard to the last”. 
And the standard formulation (in which, following Aristotle’s practice 
of using different variables for the different figures, the three terms are 
expressed by J, K and L) must read thus: 


If the J is said of all K and the L is said of all J, then the K 
must belong to some L. 


In this formulation the two outer terms are palpably not in first and last 
but in second and third positions. First and last positions are occupied 
by the middle term — the ‘first’ and the ‘last’ terms of the standard formu- 
lation are one and the same.3® 

Aristotle would have eschewed a definition of the three terms of the 
fourth figure by means of their relative extensions just as he did in the 
second and third figures — but for different reasons. As we have seen, he 
was encouraged to this enterprise in the first figure by the fact that the 
terms of concrete syllogisms in Barbara with true premisses do as a matter 
of fact fulfill the extensional definitions which he drew up for the whole 
first figure. Since in the second and third figures no such determinate 
relations of extension hold for any mood, Aristotle no longer attempted 
to give extensional definitions. What holds for Barbara holds also for 
Bamalip (1V) with concrete terms and true premisses: however, an analo- 
gous definition of the terms of the fourth figure would have been verbally 
identical with that of the terms of the first (A 4, 25b35-37).3” This sort of 
definition, quite apart from its logical inadequacy (cf. § 22, p. 98), is 
ruled out: it does not allow Aristotle to distinguish the fourth figure from 
the first. 

We are left with a definition by means of the grammatical function of 
the terms in the premisses or one based on the order of the terms in a 
standard formulation. Let us try the first possibility. Aristotle used it to 
define the first figure in A 32, 47a40-bl, the passage we have discussed 
(though he did not do so in A 4): we have already established that the 
definition proposed there covers the traditional fourth figure too (cf. p. 
129, n. 25). Here again Aristotle would have had either to give verbally 
identical definitions for both the first and the fourth figures, or else to 
emend his text in such a way that the definition of the first figure did not 
coincide with that of the fourth. 
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Aristotle must therefore have supposed that the fourth figure defi- 
nitions could only be based on the order of the terms in the premisses. 
He had already followed this path for the second and third figures — 
clearly because in these figures the function of major and minor terms in 
the premisses is identical, while the conclusion is not, in his system, 
germane to the determination of a figure or the definition of the terms of 
its syllogisms. 

However, this path required recourse to an artifice: whereas in the 
traditional formulation of the syllogism the middle term always occurs 
twice — thus: “‘A belongs to all B; C belongs to all B” and “B belongs to 
no A; B belongs to all C’’ — so that the middle term in the one case 
occupies second and fourth, in the other first and third position, Aristotle 
chose a standard formulation of the premisses in which the middle term, 
like each of the outer terms, occurs only once. Aristotle’s standard form 
of the second figure is: “If the M belongs to no N and to all X”’; and of 
the third: “If the P and the R belong to all S’’. Only so is he able to say 
that the middle is in the second figure the first term and in the third the 
last term, and to define it by these positions. Only so can he distinguish 
the outer terms, which have the same function in the premisses, by their 
greater proximity to or distance from the middle term. In the first figure 
too (in a clause which was probably introduced into A 4 after he had 
discussed the second and third figures) Aristotle defines the middle term 
as that which “‘stands in the middle’. For, although the standard formu- 
lation of the first figure must contain two occurrences of the middle term 
because of the change in its function, nevertheless the two places in which 
it occurs are immediate neighbours. If this were not so the assertion that 
the middle term “‘stands in the middle” would lead to difficulties. 

Any standard formulation of the fourth figure, as of the first, must 
introduce the middle term twice, because of its different grammatical 
function in the two premisses. In this case, however, it is impossible to 
juxtapose its two occurrences (cf. p. 131, n. 37). And hence Aristotle could 
not here give an unequivocal definition of the middle term by means of 
its position in the standard formulation. Still less could he distinguish the 
major and minor terms in this way. It might at first be thought that the 
major term, which in the first figure is the first term in the standard 
formulation, could be the /ast term in the fourth; but a glance at the 
standard formulation — 
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If J belongs to all K and L belongs to all J... - 


will show that here the middle term occupies last place (and first place 
too). The same holds for the minor term. It is impossible to distinguish 
major and minor terms by their greater or less distance from the middle 
term (as is done in figures II and III) since ‘the’ place of the middle term 
cannot be uniquely determined, and major and minor are each nearer to 
one and further from the other occurrence of the middle. 

Thus it was quite impossible for Aristotle to define an additional fourth 
figure in a way analogous to the definitions of A 4—6. Definitions by means 
of the extension of the terms or of their function in the premisses would 
have coincided with the definitions given for the first figure; and an at- 
tempt based on the order of the terms in a standard formulation must 
have foundered on the impossibility of giving a unique specification of 
‘the’ position of the middle term in the premisses. These considerations 
(and, I think, these alone) explain why Aristotle ‘‘did not recognise a 
fourth figure’. An additional figure simply does not fit into the polished 
system of A 4-6. 

However, certain slight modifications to the definitions given in A 4-6 
and A 32 would have made it easy for him to set up a system containing 
four figures; and to do this he need not have followed the path proposed 
by Philoponus and accepted as the only solution by Lukasiewicz — defi- 
nition of the major and minor terms by their function in the conclusion. 
Aristotle has already given a definition of the middle term valid for all 
figures (‘‘the term that occurs in both premisses”, A 32, 47a38-39): he 
need only have added the stipulation that the major (minor) term is that 
outer term (‘“‘outer’’ = “‘non-middle’’) which in the standard formulation 
precedes (follows) the other outer term. He could then have defined the 
first figure as that in which the middle term is subject of the major and 
predicate of the minor; the second as that in which the middle term oc- 
curs only as predicate; the third as that in which the middle term occurs 
twice as subject — and the fourth could then have been readily defined as 
that in which the middle term is predicate of the major and subject of 
the minor. We have already seen that Aristotle did not take this path. In 
A 32, 47a38, he did not even offer our proposed definitions of major and 
minor terms which would have been valid for all figures alike. He started 
out from the individual figures and tried to describe them or their indi- 
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vidual syllogisms, not to derive them all from one principle. He first 
investigated the syllogisms of the first figure and inferred, wrongly, that 
certain extensional relationships which do always hold in the case of 
some first figure syllogisms, must-characterise all the several figures. When 
he came to the second and third figures, this belief must have been shaken, 
if only by the fact that, since the extensional relationships holding be- 
tween given terms always remain constant, when syllogisms of the second 
and third figures are transformed into syllogisms of the first figure, this 
transformation cannot alter the extensions of their terms. At all events, 
in A 5 and 4 6 Aristotle turned to giving heterogeneous definitions based 
on the grammatical function of the terms and their spatial order in a 
standard formulation. The fact that second and third figure syllogisms 
can be formulated in such a way that the middle term occurs only once, 
was a signal aid. And the fact that this is not possible in the case of the 
fourth figure was a weighty argument against the expansion of his system 
by the addition of a fourth figure, the syllogisms of which he had already 
recognised in A 7 and B 1. The fact that the definitions for the fourth 
figure must in part have overlapped those given in A 4 and 4 32 for the 
first may have confirmed him in the belief that at least no important 
logical distinction was blurred by treating the new moods as members of 
the first figure. 

This would give us a new answer to the old question: why did Aristotle 
not admit a fourth figure into his system? 


§ 26. Survey of Alternative Solutions to the Problem 


All previous interpretations differ from the present one in that they do 
not bring out the importance of the standard formulations for Aristotle’s 
definitions of oxf\pa, péoov, GKpov, psiCov and éXattov. Hence, the 
expressions 9éo1c, éyyOtEpov, Toppwtépa, etc., which are crucial to the 
understanding of Aristotle’s theory of the figures and thus of his syllo- 
gistic as a whole, had either to be disregarded completely, or to be con- 
strued as metaphorical expressions for extensional or functional relation- 
ships between the terms, or else, if their original spatial meaning was to 
be retained, to be referred to certain, entirely conjectural, models by 
means of which Aristotle, like Leibniz, Lambert, Euler and Venn in later 
ages, was supposed to have illustrated and illuminated the syllogistic moods. 
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The ancient commentators discuss all this, principally in connexion 
with the question how in the second and third figures the outer terms, 
which have the same function in the two premisses, can be distinguished 
from one another. They asked whether the second and third figures pos- 
sess major and minor terms @éoe1 or pvoet (Philoponus, in APr. 87, 17).°8 
We may suppose that the mere presence of the word “‘Oéo1c¢”’ in Aristotle’s 
definition of the middle term (A 4, 25b36) reminded the commentators 
of the opposition between 9é01¢ and @voig which (particularly in the 
explanation of the origins of language) played a prominent part in the 
debate between the Stoics and the Epicureans.°9 A major term is such 
vost, in Philoponus’ eyes, if it can be defined by its function in the prem- 
isses, not by the size of its extension. Before him, Alexander in his expli- 
cation of the definitions of peiGov and éXattov at APr. A 4, 26a21 (in APr. 
60, 12 sq.) had spoken, not of the extension, but of the function of these 
terms as subject or predicate of the premisses. Alexander clearly realized 
that definition of these terms by their comparative extensions raises prob- 
lems — and that these arise even in the first figure; his long discussion of 
extension (in APr. 47, 27-50, 22) leads him to the conclusion that the 
“ereater term” is that which “‘does not necessarily have a smaller ex- 
tension” and the “‘smaller term” that which “‘does not necessarily have 
a greater extension’ (47, 29-48, 6 and 49, 27-50, 8).4° His practice of 
ignoring definitions by extension in favour of definitions by function is 
followed by Philoponus (73, 3-5 ad A 4, 25b35 and 78, 3-5 ad A 4, 26a21) 
— although Philoponus does not state reasons for his choice. 

Herminus, Alexander’s teacher, tried to find a ‘natural’ major term for 
the second figure too. His attempt is reported and criticised by Alexander 
(in one sentence forty lines long, 72, 26-74, 6). Herminus clearly wanted 
to take the words “‘éyybtepov”’ and ““mzoppwtépw”’ in our text to apply, 
not to the spatial distance of the two outer terms from the middle term, 
but to their systematic distance from a superordinate term common to 
the two outer terms. Since it is not always easy to find such a term com- 
mon to the two outer terms, and since the criterion is useless if the outer 
terms are different species of a genus, Alexander rightly rejected Her- 
minus’ theory. However, Alexander’s own solution of the problem cannot 
satisfy us either. According to him, the major term cannot simply be 
defined as the predicate of the conclusion as, on his explicit testimony 
(75, 10 sqq.), some of his contemporaries thought. Alexander stands out 
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against the consequences of this interpretation: for example conversion 
of the conclusion of Cesare (II) interchanges the major and minor terms — 
the original major becomes the minor and vice versa. He prefers instead 
to take every syllogism as the proof of a given proposition: the subject 
of this proposition is the minor term and the predicate the major — and 
this remains so even if the conclusion is later converted. Lukasiewicz 
(AS, p. 31-2) pointed out the arbitrary nature of this stipulation: often 
the task is not to prove a given conclusion by appropriate premisses but 
the reverse, to deduce a conclusion from given premisses. Furthermore, 
Alexander’s proposal is thoroughly unaristotelian: we have seen (pp. 101 
and 105) that Aristotle never takes the conclusion into consideration 
when he defines the terms in question in A 4-6. 

Philoponus too (in APr. 87, 2-19) offers a suggestion which would 
explain without reference to a standard formulation why Aristotle asserts 
that in the second figure the major term is “‘next to”’ the middle while in 
the third the minor is “‘nearer’’ to it. Since Herminus’ attempt to refer 
these expressions to the order of the terms in a conceptual pyramid had 
been refuted by Alexander, Philoponus refers the ‘proximity’ and ‘dis- 
tance’ from the middle term to a certain functional relationship between 
the middle term and the outer term ‘nearer’ to it: in the second figure the 
major is ‘nearer’ the middle because the middle term is predicate in both 
premisses and the major is predicate once at least, namely, in the con- 
clusion. Similarly, in the third figure the minor term is ‘nearer’ the middle, 
which is subject of both premisses, because it is subject once at least (in 
the conclusion) whereas the major functions only as predicate (in the 
first premiss and in the conclusion). This ingenious conjecture suffers 
from two serious deficiencies: first, Aristotle cannot possibly have as- 
sumed that a reader would understand what he meant without being 
offered some explanation of the metaphorical character of “‘near’’? and 
“far”; secondly, we must again object that every interpretation of Aris- 
totle’s definitions must, if it is not to misconstrue them, be independent 
of any reference to the conclusion, which Aristotle never considers in A 
4-6. The same objection holds against the definition of major and minor 
terms by means of their function in the conclusion, which Philoponus 
offers (67, 14-30) as valid for all three figures and which Lukasiewicz 
calls “classical” (AS, p. 32). Of course, the definitions proposed by Philo- 
ponus for the three figures and the major and minor terms in them is 
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logically faultless. But it is not an interpretation of Aristotle’s definitions: 
it is inconsistent with the way in which in 4 7 Aristotle introduces the 
‘indirect’ moods as moods of the first figure and says that in their con- 
clusion “the minor term is said of the major’’; and it is contradicted by 
the fact we have so frequently mentioned that the conclusion of the syllo- 
gism is irrelevant to the definitions of A 4-6. 

However, once it was realised that extensional definitions do not fulfill 
their function, since they are subject to obvious objections, and that the 
grammatical function of the terms in the premisses does not allow the 
outer terms in the second and third figures to be distinguished from one 
another, it could well be imagined that the solution proposed — or rather 
revived *! — by Philoponus was the only one possible. 

The accounts of Trendelenburg and Maier, which agree in the main, 
were given in outline at the beginning of the chapter. Both find Aristotle’s 
extensional definitions for the first figure correct, and both go further 
than Aristotle — while still purporting to interpret his text — in setting the 
same erroneous notion which they both embraced at the root of his defi- 
nitions of the second and third figures and of the terms appearing in them. 
In these cases, as we have seen, Aristotle essayed a different type of 
definition; and he did this because he saw that the type which was possi- 
ble in the first figure could not be transferred to the second and third. 
Trendelenburg, in attacking the current interpretation (that of Philo- 
ponus) was able to appeal to the correct and important point that Aris- 
totle did not make use of the conclusion in framing his definitions. How- 
ever, following the fashion of the time, he expressed this fact as a uni- 
versally valid rule and maintained that Philoponus’ procedure was ille- 
gitimate as well as unaristotelian: “This arrangement ... perverts the 
natural relationships, since the conclusion, following from the premisses, 
cannot possibly turn round and affect its own grounds (the premisses)” 
(Log. Unt. I1°, p. 344). Again, since Trendelenburg did not grasp the role 
of the standard formulation in Aristotle’s definitions, his rejection of 
Philoponus’ explanation could only lead him back again to the exten- 
sional definitions of the first figure and therefore force him to suppose 
that Aristotle ‘“‘held fast to the inner principle of the subordination of the 
terms’ in the second and third figures too (Log. Unt. II*, p. 343). He 
himself conceded that supposing the middle term in the second figure 
to be the first because it is the ‘highest’ term is “rather the supposition 
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of an analogy than strictly true” (ib. p. 347) — that is, in more sober 
terms, it is a false analogy. 

The same thesis was defended by Maier against the objections of Uber- 
weg; his defence was conducted-with great emphasis and admirable pro- 
lixity. In particular, Maier referred the expression @éo1c¢, which we saw 
denotes the position of the middle term in the standard formulation, to the 
order of the terms in a conceptual pyramid of increasing generality: 
“Since the thesis always orders the syllogistic terms in a series, a system 
of subordination must underlie each of the three figures, in which the 
second term (B, N, or P) is thought of as subordinate to the first (A, M 
or /7) and the third (I, =, or X) to the second” (SdA II, 1, p. 60; similar 
expressions at pp. 56, 71). ‘“‘Hence in all systems the major term is that 
which is higher, more general, than the minor” (ibid.). To the obvious 
objection that Trendelenburg noticed and that we have already met in 
Alexander (that nothing can be said of the relative extensions of the terms 
in a negative proposition), Maier replied that “‘negative syllogistic propo- 
sitions too have at least the external form of subordination” (II, 2, p. 60, 
n. 1). And that, he says elsewhere, “‘is enough for the grasping of the prin- 
ciple’ (p. 50). In the same sense a negative proposition would have ‘‘at 
least the external form of affirmation’’. This line of argument, which not 
only takes as correct Aristotle’s erroneous definitions of the first figure, 
but also forcibly grafts their erroneous presuppositions on to his correct 
definitions of the other figures, can stand neither as an interpretation of 
Aristotle nor as a syllogistic theory in its own right. The logical curiosities 
among which Maier strays in his detailed discussion of this theory have 
been sufficiently dealt with by Lukasiewicz (AS, pp. 36-38); I may there- 
fore be excused further catalogue. The methodological point which Uber- 
weg made against Trendelenburg is appropriate here too: ““This position 
is mistaken and mistakes may only be imputed to Aristotle’s theory if his 
words admit no other natural meaning, and then only to the extent to 
which his words compel us” (SdL°, p. 334). 

Uberweg therefore decided that Aristotle’s criterion for dividing the 
terms into middle, major, and minor was their function as subject or 
predicate both in the premisses and also in the conclusion (since the major 
and minor cannot be distinguished in the second and third figures by 
their function in the premisses). For, he argued, if we are unwilling to 
explain Aristotle’s definitions of major and minor terms in the two last 
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figures by reintroducing false assumptions about their relative extensions, 
then we are left to suppose that “‘he allowed his definitions (in the main 
unconsciously) to refer to the form of the conclusion, which later logicians 
explicitly took as the ground for the distinction between terminus major 
and minor and hence between major and minor premiss, even though 
Aristotle does not admit the reference in his division of the figures” 
(SdL°, p. 336). 

However, we have already seen that in Aristotle’s view the definitions 
of the major and minor terms are independent of their function in the 
conclusion, and that his definitions do not even predetermine the role 
these terms play in the conclusion. However, since it was not realized that 
Aristotle’s convention of regarding the major term as ‘the’ predicate of 
the conclusion owed its origin to the formal properties of perfect syllo- 
gisms as such, it was inevitably thought that this convention was con- 
nected with the definitions of the major and minor terms. It was then only 
natural to suppose that the difficulties which these definitions occasioned 
could be overcome by the assumption we have sketched. Furthermore, 
those interpreters who saw the question of the ‘principle’ of Aristotle’s 
definitions as an alternative between conceptual hierarchies and gram- 
matical functions, were bound to take an argument against the one as 
an argument in favour of the other. But there were arguments against 
both alternatives — so that it seemed necessary to defend Aristotle from 
himself, either by extending the hierarchical principle to the second and 
third figures, or else by assuming an ‘unconscious influence’ from the 
form of the conclusion. The interpretation proposed in §§ 22-24 which 
finds the ‘principle’ in the arrangement of the terms in fixed and designated 
standard formulations, cannot boast that it synthesizes these antitheses 
and thus destroys them; but it does at least unshackle the interpreter 
by proving that there is a third horn to the dilemma. 

The interpretation offered by Ross (APPA, pp. 301 sqq.) follows in the 
main, as we have said, that of Maier. Ross holds — and in this he is in- 
debted to Einarson4? — that Aristotle’s use of the word oyf\ya to signify 
the figures is an indication that he illustrated his theory of the syllogism 
by means of diagrams which were modelled on the diagrams customarily 
used by the Greek geometricians in the theory of proportions. Julius 
Pacius, in his commentary on A 4, 26b33, had already conjectured that 
such diagrams once formed a part of Aristotle’s text.4? According to 


124 


ARISTOTLE’S THEORY OF THE SYLLOGISM 


Ross, or rather Einarson, Aristotle symbolised the three terms of a 
syllogism by parallel lines of different lengths, so disposed that the longest 
was on top, the shortest at the bottom and the middle in the middle. This 
picture will explain all Aristotle’s specifications of the figures and the 
terms occurring in them. In the first figure the major term is represented 
by the top, that is the longest, line, the middle term by the middle line 
and the minor by the bottom and shortest of the three. In the second 
figure the major and middle, in the third the middle and minor change 
places with respect to their diagrammatic representations. The relative 
length of the lines thus always corresponds to the relative extension of 
the terms. All this presupposes, as Ross himself admits (APPA, p. 301), 
that even in the case of negative and particular propositions the predicate 
is treated as having a greater extension than the subject; and that it is so 
treated ‘‘by analogy” with true propositions of the form AaB in which 
the predicate is in fact more extended than, or at least co-extensive with, 
the subject. ““Thus any term which in any of the three propositions ap- 
pears as predicate is treated as being more general than the term of which 
it is predicated’”’ (APPA, p. 302). Thus Ross too extends the mistaken 
extensional definitions of the first figure to all three figures; and he does 
worse: contrary to Aristotle’s practice he adduces the conclusion in his 
definitions. The expressions éyy0tepov, ToppMTEp@, TMPOG TH pEOw 
KEipEevov, EE@ TOV GKpwv, etc. and the determination of the middle term 
by its @é01¢ are referred by Ross to his conjectural diagram: expressions 
which Aristotle introduced precisely to avoid the logical errors of exten- 
sional definitions are explained and founded on these very definitions 
(APPA, p. 307). 

Ross’ interpretation does have one important advantage over Maier’s: 
it expressly retains the spatial meanings of the words in question and 
eschews any metaphorical reference to an “‘affinity of nature’. In fact 
there must always be a oyfjpa in which the terms are arranged if the 
spatial expressions are to bear any meaning at all. But there is no reason 
why this oyfiwa should be a particular geometrical diagram of the syllo- 
gistic ‘figures’. No doubt it would be wrong to ignore the evidence of 
Philoponus (in APr. 66, 27-67, 13) who asserts that Aristotle, as pivoys- 
@péetpNG, did his best to make his theory of the syllogism as like as pos- 
sible to a geometrical system, and who goes into the parallels between 
Spog and ottyph, didotnpa and ypapp. (Ross, by the way, does not 
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cite him.) On the other hand, oxf\a need not always mean in Aristotle 
a geometrical figure. Bonitz’ Index (739b30-740a42),gives sufficient proof 
of this. According to Bonitz oyfja means in the first instance a spatial 
shape, but then ‘“‘omnino formam formaeque rationem et varietatem” 
(739b42). Thus Aristotle speaks of a oyf\pa ti SnpoKpatiac (Pol. Z 4, 
1318b26), that is ‘‘a kind of democracy’’; again, closer to our text, he 
says “tO oxf\pa tio AéEews Set pte Eupetpov pte GppvOpov eivar”’ 
(Rhet. I’ 8, 1408b21), where he means the form of a piece of prose. The 
oxfipo of a syllogism, then, is, according to all the evidence we have for 
the use of the word, not a geometrical figure drawn to illustrate it, but 
its own external form: otherwise Aristotle could hardly say that a proof 
is given “‘by means of the first figure’, when he means that it is given 
by means of a sy//ogism in the first figure, that is, by means of a syllogism 
which has the form which Aristotle calls the first figure. Waitz, it may 
be noted, had already shown that it is unnecessary to take the word oyf\pa 
to refer to a geometrical diagram; he related it to the order of the terms 
in the syllogism: ““Equidem hanc vocem non tam a geometris petitam 
quam de ipso ordine terminorum accipiendam putaverim”’ (I, p. 384). 
It is surprising that Ross, immediately after giving the interpretation 
we have discussed, continues: “It may be added that in A’s ordinary 
formulation of a second-figure argument ... the major term N is named 
next after the middle term M, while in the ordinary formulation of the 
third figure ... the minor term P is named next before the middle term 
x” (APPA, p. 307). On the same page the same supplementary expla- 
nation (‘‘in his ordinary formulation’’) follows the interpretation claimed 
as uniquely correct (“in his diagram’’) in the discussion of the sentence: 
tidetat 5é TO LécOV EEW TOV GKpwV, TP@TOV dé TH BEcEt (4 5, 26639). 
It might be conjectured that, had Ross said “‘standard formulation” in- 
stead of ‘ordinary formulation’’, he would have turned his second inter- 
pretation into a “‘standard interpretation”, and gladly avoided the hy- 
pothesis of a diagram, which had in any case to be based on a mere 
analogy, and which is not necessary to the understanding of the text. 
We have already noted that Lukasiewicz’ treatment of the problems of 
this section is essentially the same as that of Uberweg (whom Lukasie- 
wicz does not name). Lukasiewicz’ criticism of Maier’s theory had, in 
all but a few details, been anticipated in Uberweg’s confrontation with 
Trendelenburg; and Uberweg’s thesis that Aristotle distinguished major 
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from minor term (albeit ‘‘in the main unconsciously”’) by their function 
in the conclusion recurs almost verbatim in Lukasiewicz: ‘“‘Aristotle does 
not give a definition of the major and minor terms valid for all figures; 
but practically he treats the predicate of the conclusion as the major term 
and the subject of the conclusion as the minor term” (AS, pp. 29-30). 
This sentence contains a kernel of truth — but the truth is obliquely ex- 
pressed. Aristotle does indeed “‘practically”’ treat the major term as the 
predicate and the minor as the subject of the conclusion. But this con- 
vention has nothing to do with his definitions of these terms: if he gives 
no definition of them which is valid for all figures, he still gave perfectly 
satisfactory and correct definitions — relative to certain standard formu- 
lations — for each figure individually. We have already shown that 
Aristotle employed the conclusion in his definitions neither theoretically 
nor ‘‘practically”, neither consciously nor “‘unconsciously”’. 

Lukasiewicz’ discussion is in many ways superior to those of his prede- 
cessors (with the exception of Lambert and Uberweg); above all he re- 
alized clearly and stated uncompromisingly that the so-called fourth 
figure is just as valid as the first and that Aristotle did recognise its sy/lo- 
gisms to be valid. Hence the usual explanation of why Aristotle did not 
admit a fourth figure was not acceptable: it could no longer be seen as a 
sign of peculiar wisdom. Therefore it had to be, Lukasiewicz thought, a 
simple “oversight”, ‘‘a mistake” (AS, pp. 23; 28). Against this I have 
tried to show that Aristotle’s presuppositions opposed, and their retention 
rendered impossible, the introduction of the fourth figure. 

In sum: in A 4-6 Aristotle defines the figures and the terms appearing 
in them in different ways. In the first figure he mistakenly draws on the 
relative extensions of the terms; in the second and third he turns to the 
grammatical function of the terms in the premisses and their arrangement 
in a determinate formulation of the syllogisms — what I have called the 
standard formulation. Since the perfection of a syllogism requires that 
the major term function as predicate in the conclusion, Aristotle general- 
ised this demand to cover all syllogisms; and because of this false gener- 
alisation the systematic discussion of A 4-6 excludes some syllogisms as 
invalid which in fact are valid. However, Aristotle appended these syllo- 
gisms in A 7 and B 1, some explicitly and the others by stating the princi- 
ples by which they can be derived from arguments already known. Most 
of these new syllogisms can be reduced by conversion (or by the inter- 
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change of A and C in premisses and conclusion) to other syllogisms al- 
teady discussed in A 4-6. This does not hold, however, for the syllogisms 
which can be derived from the first figure by means of conversion and 
the rules described in A 7: after conversion they form a new figure — the 
traditional fourth figure. Such a figure, however, could not be defined 
without profound changes in the definitions already given in A 4-6. For 
this reason, we concluded, Aristotle treated the new moods — not ex- 
plicitly but implicitly - as moods of the first figure, although their terms 
do not satisfy the definitions he had given in A 4. Theophrastus followed 
his master in this, expressly adding the five new moods to the first figure. 
This move, praised by Lukasiewicz, introduces an asymmetry into the 
system it creates, which then contains the ‘indirect’ moods of the first 
figure but not those of the second or the third. The lack of a fourth figure 
in Aristotle is thus not due to negligence; still less does it result from a 
belief that the fourth figure moods are invalid, or ‘scientifically worth- 
less’: the fourth figure is not found in Aristotle because it cannot be 
defined within the framework of the system he develops in A 4-6. 


NOTES 


1. ‘Aristotle has overlooked this possibility’? (AS, p. 23); ‘““His only mistake is the 
omission of these moods in the systematic division of the syllogisms”’ (AS, p. 27). 

2. I.M. Bochenski, La Logique de Théophraste, 1947, p. 59: “It seems very likely, 
on the other hand, that APr. A 7 and particularly APr. B 1 were composed at 
some time later than the composition of APr. A 4-6. Aristotle would no longer 
have had the time to work out systematically the new discoveries which he had 
briefly indicated.’’ Why is Aristotle supposed not to have had the time? It is true 
that, although the Analytics are cited by the Metaphysics, the Eudemian and the 
Nicomachean Ethics and finally the Rhetoric whereas they refer to no other 
writing of Aristotle’s with the exception of the Topics, we cannot confidently use 
this as evidence of an early dating (pace Ross, APPA, p. 23) — for it is in the 
nature of the case that a scientific discussion should import its logical foundations 
from abroad, whereas a treatise on logic should have small opportunity to refer 
to the individual sciences. Nevertheless, it is reasonable to suppose that the last 
years of Aristotle’s life were filled by his wide-ranging scientific, historical and 
literary researches. 

3. This use of the expression ‘definite’ is due to Lorenzen (Einfiihrung in die operative 
Logik und Mathematik, 1955, pp.5sq.); it seems to be of importance for philosophy 
too. Every ‘scientific’ statement must be ‘definite’, that is either ‘definite qua 
provable’ or ‘definite qua refutable’. An interpretation is ‘refuted’ if we can prove a 
contradiction between statements in the interpretation itself, or between the inter- 
pretation and the text, or between consequences of the interpretation and of the 
text. 
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(a) étav obdv Spot tpEic Obtwc EXMoIV TPdG GAANAOVS woTE TOV EoxATOV Ev OAD 
sival TH péo@ Kai TOV Lécov gv 6AM TO TOTO 7 Eivar fH LN sivar, AvayKy TOV 
dkpov elvat ovAoy1oLOV TéAELOV. (b) KAA@ 5é pEoOV LEV 6 Kai abtO Ev GAA@ 
Kai GAO év tobta gotiv, 6 Kai th Oécer yivetar Héoov. (Cc) Gkpa Sé TO GOTO TE 
év GAA@ Ov Kai év @ GAXO Bottv (A 4, 25b32-37). 
It is taken in this sense by Kirchmann, Erlduterungen zu Aristoteles’ Organon, 
Leipzig, 1877, p. 11 et passim. 
tO 5é év OA Elvar Etepov EtépHM Kai TO KUTA TAVTOG KaTHYOpEicBat Batépov 
Oatepov tadtov éottv (APr. A 1, 24b26-28). 
6pa 5& nao Hiv thy idtotHtTa Tob mpaTOV GyNMATOS EoNLavEV EimaV “TOV 
Eoyatov év GA@ cival TH Léow” Avti Tod TOV LEGOV Tob EOXGTOV MAVTOS KaTN- 
yopsio@8at (in APr. 72, 17-20). 
TADTOV YAP TO KATA TAVTOS Kai TO Ev SAW LOvN Th GxEoEL SIAMEPOVTE, Mc Eivat, 
6tav pév ék ToD KATA TAVTOS TOLMLEBA TOS GLAAOYIONOLG, WEICOVa Spov TOV 
TpPOtov, Opoime Kai tpdOtaowv pstCova thy Tp@THV, Otav 5é Ex TOD Ev SAW, TOV 
TeAEVTALOV Kai TIV SevtTEpav mpotaoLv (ib. 78, 4-8). 
SfhAov 6& Kai Sti év Gnaoitoic oxNGOLy, Stav py yivyntat CvAAOYLOLOG, KaTN- 
YOPLK@V LEV 7] OTEPNTLKOV GUMOTEP@V SvT@V TOV OPV OLdEV OAWS yivETat 
dvayKaiov, KatnyopiKkod dé Kai otepntiKod, KaBdAOv ANVEVTOS Tod OtTEpnTIKOD 
dei yivetar ovALOytGLOs Tod EAGtTTOVOSG HKpOv TPG TO LWEICOV. 
This proposition, which has the form “If not-A then A’’ (Not-p—p), is of course 
not a contradiction: in propositional logic it is equivalent to A, that is here to 
the proposition “‘there is a syllogism’’. However, Aristotle treats a proposition 
of precisely this form as a contradiction (like ““A and not-A’’) at APr. B 4, 57b12- 
14. On this cf. Patzig, ‘Aristotle and Syllogisms from False Premisses’, Mind 68 
(1959), 186-192 (See Appendix below.). 
TPOS HEV THY TOD TpPOKEIpWEVOD SEiGiv Eiolv GovAAOYyLOTOL, GAAO LEvtOL TL EE 
avtTaV EoTL OVAAOYVioao#Vat Kai deiGa1 (in APr. 109, 10-12). 
Cf. pp. 44 sq. above. 
otov ci T0 Lev A navti TH Bi tii, tO 6é B undevi tO I avtiotpepouévav yap 
TOV TPOTAGEMV AVGyKN TO J tivi tH A [1 OMapyEtv. Opoiws dé Kani TOV ETEPHV 
OXNUGATOV: Geil yap yivetat Sia tio AvtLOTPOMTIS ovAAOyLOLOG (A 7, 29a23-27). 
The translators generally follow Philoponus: Rolfes translates GvtlotpEMOLEVOV 
TOV TPOTaoEMv “wenn man dann die Satze umkehrt”’ and 610 tijco AvtistpoE—fic 
by “durch Umkehrung’’ (“immer ergibt sich durch Umkehrung ein Schluss’, 
p. 17); the otherwise excellent translation by A.J. Jenkinson (Oxford, 1928), runs 
“if the premisses are converted”’ and ‘“‘by means of conversion’’. Lukasiewicz, 
who translates the whole of A 7, 29a19-26, takes 614 tf\¢ GvtiotpOEfic, as I do, 
to hint at the proof, not the condition, of the validity of these moods. However, 
he bestows not one word on the paradox: ‘‘whenever a syllogism does not 
result ... a syllogism always results’? (AS, p. 25). Nor does Ross say anything 
about it in his commentary. The Oxford translation softens the paradox by 
adding a word which is not in the Greek: ““Whenever a proper syllogism does 
NOLMESUI beau 

Karl Zell, whom Waitz so sharply criticized (‘““‘haud paucis locis veram Aris- 
totelis mentem eum non perspexisse apparet’’, I, pp. XII-XIII), is to my know- 
ledge the only translator who is right on this point: ‘‘so muss notwendig, da die 
Vordersatze sich umkehren /assen, C einigen A nicht zukkommen’” (Aristoteles’ 
Werke, Organon, Stuttgart ,1836, p. 157). We shall shortly meet Zell again (below, 
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n. 20), in connexion with his correct reading of a difficult and generally mis- 
understood point of Aristotle’s doctrine. Zell’s translation is not, of course, 
entirely free from error: but it is at least preferable to Rolfes’. 

That is, premisses of different quality. 

This section of the Analytics has often been wrongly interpreted in the past. Cf. 
Patzig, Mind 68 (1959), 186-192 (See Appendix below.). 

This argument of Lukasiewicz, which I followed in the first edition of this 
book, now appears less convincing: for Aristotle may mean that the middle term 
is that term which the premisses assert (rightly or wrongly) to contain one of the 
outer terms and to be contained in the other. If this is so, then the formulations 
in A 4, 25b32-37 are not incorrect (though they may be misleading) when applied 
to syllogisms in Barbara. It remains true, of course, that they are not valid for 
the other first figure syllogisms. 

Ey@ Sé pLeiCov LEV AKpov Ev & TO LEGOV EoTiv, EAattov Sé TO ONO TO LEGOV SV 
(A 4, 26a21-23). 

(a) Stav 6&€ TO adtO TH WEv Tavti TH Sé pNdevi Ordpxn, 7 Exatép@ navti 7 
LNSEVI, TO LEV OXTHA TO TOLODTOV KAAW SevdtEpov, (b) pécoV Sé Ev adta AEYH 
TO KATNYOPOUPLEVOV GL@oiv, GKpa d& Ka’ Ov A€yEetar tobtO, (Cc) LWEeiCov 5é Gkpov 
TO TPOG TA HEOW KEipEvov, EAATTOV 5é TO TOPPATEPH Tod LécoD. (d) TiBeTaL dé 
TO HEGOV EEFW LEV TOV GKPOV, THATOV dé TH VéoEL (A 5, 26b34-39). 

Zell (o.c. p. 128, n. 14) notes on the first half of (c): “‘This refers to the subsequent 
lettering of the terms in the order M, N, X’’. However, Zell falls back on relative 
extensions to explain (d): ‘“‘The middle term is ‘‘outside’’: i.e. it is not the case 
(as in the first figure) that it is contained in the major and contains the minor. 
It is “‘the first’’ since the two other terms are subordinate to it’’ (p. 141). Kirch- 
mann (o.c. p. 128, n. 5, p. 32) expressly rejects Zell’s correct explanation of (c). 
Cf. further p. 125. 

And which Aristotle cannot have inserted until after the composition of A 5 and 4 6. 
(a) éav 6 TO ADTH TO LEV Tavti TO OE UNdEevi DNaPYXN, 7] GUE navti 7 UNdevi, 
TO LBV OXT|LA TO TOLODTOV KAAM tTpitov. (b) Héoov 8 év adTm@ AEyM Kad’ od 
Guo Ta KatHyopovpEva, Gkpa dé ta KaTHyOpOvpEVa, (Cc) LEtTCov 8’ GKpov TO 
Toppatepov tod pécov, EAattov dé tO EyybtEpov. (d) TiPetTaL 5é TO LEGOV EEM 
pév TOV GKpaOv, Eoxatov O€ TH BEoet (A 6, 28a10-15). 

(a) GAAG mp@tov Anntéov tag 500 mpotdostc, sid’ o'tTM dtaipEetéov eic tov 
6povc, LEGov dé VEtTEOV TOV SpOV TOV Ev GUoTEPAtc Taig MPOTdOEGL AEYOLEVOV. 
(b) GvayKn yap TO Lécov év GuotEpaic OmapxELv Ev Gaol toicg OxNUGOLV. (C) 
éav pév obv KaTHYOp{| Kai KAaTNYOPfitaL TO WEOOV, 7] ADTO HEV KaTHYOPT|, GAAO 
dé ékeivov Gnapviita, TO TpPAtov ~otar oxfpa. (d) éav dé Kai Katnyopf Kai 
anapvi\tat dd Tivos, TO LEcOv: (e) Edv 6’ GAAG Exeivov KaTNHYOPT tat, 7} TO HEV 
dmapvijtar tO 5é Katnyopfitat, 10 goxatov. (f) ott yap siyev év Exdot@ 
oxNnwatt tO pécov (A 32, 47a36-b6). 

(g) 60a 8 év nAsioot mepaivetat, th tob Wéoov OécEL yvMpiobuEev TO oXfHA 
(A 32, 47b13-14). 

It might be supposed that these definitions also cover the syllogisms appended in 
A 7 and B 1, which traditional logic places in the fourth figure; this is true for 
the premisses of Bamalip (BaA & CaB), of Calemes (BaA & CeB) and of Dimatis 
(BiA & CaB). However, since sentence (c) admits to the first figure only those 
moods in which the premiss containing the middle term as predicate is affirmative, 
it would not catch Fesapo and Fresison. It seems likely that when Aristotle came 
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to write A 32 he was only thinking of the four valid moods of A 4; I leave open 
the question whether or not that is evidence that A 7 and B | were written after 
our passage. 

el GVGYKN HEV TL AGBEiv TPds GLE@ KOLVdy, TodTO 6’ Evdéyetar TPLXOS (7 yap 
to A tot I Kai to T tod B xatyyopnoavtac, i} to T Kat’ Gu@oiv, 7 Guea Kata 
tov I), tadta 8 goti ta cipnuéva oxnata, Pavepov STL MAvtTA GVAAOYIGLLOV 
avayKn yivecOat 6a tobtwy Tivos TOV oXNLATOV (APr. A 23, 41a13—-18). 
Perhaps, however, Aristotle wishes to say nothing in this passage as to which of 
the terms A and B is to be subject and which predicate of the conclusion of the 
syllogisms they are used to construct; if that is so, then Aristotle is right in saying 
that the three figures can receive all possible valid syllogisms. But he will then 
be wrong when (41a16) he identifies these figures with those discussed in A 4-6: 
for the latter consistently observe the condition that the outer term first named 
in the premisses must be predicate of the conclusion. 

érei 5€ of péev KADOAOD TOV OVAAOYIONOV Eioiv Ot SE KATE HEPOG, OL HEV KABOAOD 
mavtec aici TAcia ovAAoyiCovtat, THV 3’ év Leper OL HEV KaTHyOPtKOi TAEiO, 
oi & arxogatikoi 16 ovpmépacua LOvov. ai wév yap GAAGL MpotdoEeic AvtioTpE- 
OvOLyV, 1) S& GTEPNTIKT (SC. KATH LEPOG) ODK GVTLOTPEEL. TO SE OLUTEPAOLE. 
ti Kata TLVOG EoTLV, 000’ of LEV GAAOL OVAAOYLOLOL TAEIM@ GLAAOYIiCOVTaL, OloV 
si t0 A Oédelktat Tavti TO BH tivi, kai tO B tivi t@ A avayKaiov brmapyerv, 
Kai el undevi tO B tO A, OVdE TO B ovdevi TH A, TODTO SE ETEpOV Tod EUTPOOVEV- 
ei 6€ Tivi Ly OnapyxEl, OK GvayKy Kai TO B tivi TH A py OMapyerv: Evdéxetat 
yap mavti brapyev (APr. B 1, 53a3-14). 

According to Apuleius (Opera, ed. Thomas, IV, 193, 16-20) the ‘subaltern’ moods 
were introduced by Ariston of Alexandria (c. 50 BC), a Peripatetic. Apuleius 
calls the move “‘ineptum’’. Incidentally, Bochenski (FL, p. 161; HFL, p. 140) 
must be corrected on this point: he has let himself be confused by Apuleius’ 
statement that three of Ariston’s new moods belong to the first figure and two 
to the second. He has not taken into account the fact that Apuleius, like Theo- 
phrastus, counts the moods of the later fourth figure as moods of the first. In 
addition to Barbari and Celaront Ariston constructed Ce/antop (in the first figure, 
according to Apuleius). Therefore Bochenski’s 24.273 should read, not “A to 
all B; B to some C; therefore C to some A”’, but rather “‘A to no B; B to all C; 
therefore C not to some A”’ — the subaltern form of Celantes (cf. Bochenski, FL, 
p. 116; HFL, p. 101). With this improvement the “‘riddle of the text is solved”’ 
not “only partially’’, but completely. — Prantl, who here for once follows Apuleius 
and calls Ariston’s move “‘colossally stupid”’ (I, p. 557), conjectures the third new 
mood of the first figure to be AaB & BaC — CiA, that is the traditional Bamalip. 
But Apuleius himself has already admitted the mood in this, its Theophrastian, 
form as the second mood of the first figure (cf. 1, p. 557 and 366); the moods intro- 
duced by Ariston must of course be ones which Apuleius did not allow into his system. 
I suppose here, for the sake of argument only, that such extensional definitions 
are possible. Cf. pp. 97 sqq. 

Ross writes: “Thus he (sc. Aristotle) recognizes the validity of all the inferences 
which later logicians treated as moods of a fourth figure, but he treats them, 
more sensibly, by way of two appendixes to his treatment of the first figure” 
(APPA, p. 35 — my italics). Aristotle never explicitly states that the five moods 
in question belong to the first figure; nor, of course, that they belong to an ap- 
pendix of the first figure. It is not clear from Ross’ words whether the “more 
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sensibly” only reproaches those logicians who introduced a fourth figure, or 
whether it also applies to those who, like Theophrastus, regarded the moods in 
question as legitimate members of the first figure (and not as bastard appendages 
to it). Whereas Uberweg (SdL®, p. 339) thought that Theophrastus was simply 
working out Aristotle’s own suggestions, Prantl (I, p. 367: ‘‘a superficial inter- 
pretation”’) and Maier (SdA II, 1, p. 98: “disastrous for the future development’’) 
violently attacked the introduction of the five indirect moods into the first figure. 
Cisip) oo; Del sandips 1272.2. 

E.g. Zeller, Die Philosophie der Griechen I, 22, p. 164: “Aristotle does not take 
explicit note of the fourth case, in which it (sc. the middle term) is subject of the 
lower and predicate of the higher term; however, we shall blame him the less for 
this, since such a case cannot in fact occur in a pure and rigorous procedure’’. 
Gr, Prantl p: 272. 

Kant, Die falsche Spitzfindigkeit der vier syllogistischen Figuren, 1762, § 4: ‘““The 
sort of inference in this figure is so unnatural ...’ etc. Ross, APPA, p. 35: “‘The 
fourth figure draws a completely unnatural conclusion where a completely natural 
conclusion is possible’’. 

Prantl (I, p. 367) calls the sixth Theophrastian mood of the first figure (Celantes = 
Calemes (1V)) “‘utterly worthless’; the eight and ninth (Fapesmo = Fesapo (IV) 
and Frisesomorum = Fresison (1V)) “‘can have ... no importance whatsoever as 
special moods of argument”’ (ib.); finally “the whole fourth figure ... must be 
labelled a vast and pointless game”’ (I, p. 574). 

Since the premisses of, e.g. Bamalip (BaA & CaB) are the converse of those of 
Barbara (AaB & BaC), the expressions “‘first’’, “‘last’’ and “‘middle term’’ could 
be defined by means of a standard formulation in which the variables are con- 
nected by relational expressions converse to those used by Aristotle (a, e, i, and o: 
“‘be said of”’, “belong to”’ etc.), e.g. ““be contained in”’ or the copula. The standard 
form of Bamalip would then be: “If the A is contained in the whole B, and the 
B is contained in the whole C, then the C must be under (b10: p. 99) the A’”’. 
It is distressing enough that the conclusion in this formulation must contain the 
undefined expression ‘‘be under’’, since Aristotle uses “be contained in’’ only 
for universal propositions. More important, assuming such a formulation, no 
distinction could be made between the terms of the first and the fourth figures. 
Cf. the immediately following text. 

KGA® 58 pécov pév 6 Kai adto év GAA® Kai GAAO gv TobTa EoTiV ... dkpa 5é TO 
abdto te év GAA Sv Kai év @ GAAo Eotiv. 

Cf. also Alexander, in APr. 72, 17 sqq. 

Cf. also Democritus, frag. B 26, Diels-Kranz. 

Thus Alexander says (72, 21-26) that the predicate of a proposition of the form 
AaB is necessarily more extended than its subject, but that this does not hold for 
propositions of the form AeB. 

Lukasiewicz, AS, p. 32 makes Philoponus the author. The tivec, however, whom 
Alexander (75, 11) mentions and criticizes, propounded the same view, and they 
will have been Alexander’s colleagues and contemporaries. 

B. Einarson, ‘On certain mathematical terms in Aristotle’s Logic’, AJP (1936), 
33 sqq. and 151 sqq. 

Iulius Pacius, In Porphyrii Isagogen et Aristotelis Organum commentarius analy- 
ticus, Genf, 1605, p. 122: “‘Merito autem has vocat ‘figuras’: nam per figuras 
mathematicas declarantur’’. 
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REDUCTION AND DEDUCTION 


§ 27. Is Aristotle’s Syllogistic an Axiomatised Deductive System? 


In A 4-6 Aristotle discusses fourteen syllogisms belonging to the first, 
second and third of the traditional figures. The four syllogisms of the 
first figure he calls perfect, that is self-evident, arguments. The remaining 
syllogisms are valid, but their validity is not evident. Aristotle therefore 
shows that they are valid if the first figure syllogisms are valid, that is, 
true logical theorems. We might describe this procedure in modern terms 
as a proof of the imperfect syllogisms from certain accepted but unproven 
axioms — here the perfect syllogisms. Aristotle was the first to state the 
properties of such an axiomatic system. He did this in his description of 
a “demonstrative science’ (4modetktikT, EntotHpN) in the first chapters 
of the Posterior Analytics: such a system must be founded on premisses 
which are (a) true, (b) elementary and underived, (c) more clear and more 
fundamental than the propositions deduced from them, and (d) the 
grounds of the deduced propositions.! Certain axioms must be presup- 
posed, since not everything can be proved and every proof assumes some- 
thing from which it proceeds.? The formal medium of every proof is the 
syllogism, the first figure being particularly scientific.4 

The thesis that all proofs are syllogistic in form occurs constantly 
and explicitly in Aristotle: “Proof (Gm06e1€1c) is a certain sort of syllo- 
gism”’ (APr. A 4, 25b30); in the sentence ““We learn either by induction or 
by proof” (APst. A 18, 81a39-40: einep pavOdvonev 7} Exayoyt 7h 
anodeiget ...) “syllogism” (ovAAoytopOc) can be read for “proof” 
(andde1&1¢) — Gnavta yap miotevopEv 7] 61a OVAAOYLOLOD 7] Si Exayayfic 
(APr. B 23, 68b13-14). Again, ‘““Every proof and every syllogism must 
come about through one of the three figures” (APr. A 23, 41b1 sq.: niéicav 
anddetEiv Kai TavtTA CvAAOYLOLOV avayKn yivecBal 61a TpLO®V THV 
TMPOELPNHLEVOV OYNLATwV). Inthe Nicomachean Ethics (Z 3, 1139b26-31) 
Aristotle distinguishes as the two types of di6aoKaAia (instruction, 
teaching) didackadia ov énaywyfis and Si6acKahia ovAdoytond.> This 
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division inspired the later dichotomy of sciences into the ‘deductive’ and 
the ‘inductive’; for our purposes it-is important to note that Aristotle 
defined the deductive sciences as those whose formal medium is the syllo- 
gism. The disjunction of syllogism and induction is exhaustive: Aristotle 
concludes, in our passage, that the ‘principles’, which owe their name to 
the fact that they cannot be proved syllogistically, must therefore be 
known by induction. The vision of knowledge as an interplay between 
sense-perception (or induction) — by which we ascend from the particular 
to the universal — and the syllogism, which leads us down again from the 
universal (two reciprocating movements, like exhalation and inhalation) 
is further developed and justified in the last chapter of the Posterior Ana- 
lytics. It is neither possible nor necessary to give a critical exegesis of this 
difficult theory here: it should be clear that in Aristotle’s view the syllo- 
gism is the only medium of proof. His thesis has had a long and influential 
history: Hegel’s apophthegm “Alles Verntnftige ist ein Schluss” (Logik, 
ed. G. Lasson?, 1934, II, p. 308) has its roots here; J.M. Keynes, who 
rejects the thesis, cites (Formal Logic*, 1906, p. 387) Whately, Spalding 
and J.S. Mill as adherents to the view that all correct reasoning can be 
reduced to syllogistic form.® 

But how can the syllogisms themselves be proved — quis demonstrabit 
demonstrationes ipsas? Or, more precisely, how, according to Aristotle, 
can syllogistic be constructed as an axiomatic system (dmodetktiKh] 
émtotnpyn)? In the case of syllogistic the first figure syllogisms are clearly 
the propositions from which the remaining syllogisms are proved; but 
according to Aristotle they must also be the propositions by means of 
which they are proved. All the methods used in A 4-6 to show the validity 
of imperfect syllogisms are called by Aristotle, at one time or another, 
dmodsiEstc (conversion: A 6, 28a28; reductio ad impossibile: A 5, 27b3; 
A 6, 28a23; A 8, 30a9; ecthesis: A 6, 28a23). But an apodeixis is, as we 
have seen, always a syllogism. The syllogisms should therefore be proved 
not only from but also by means of syllogisms. 

This is evidently impossible. By means of a syllogism, again according 
to Aristotle, I can only ever prove the sort of proposition which can ap- 
pear as the conclusion of a valid syllogism, that is a proposition of the 
form AxB. A whole syllogism cannot itself be brought into this form: it 
is an implication between such propositions. The proof of a syllogism 
must plainly be given by means of a proposition of this sort: 
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If the propositions A and B imply a proposition C, then, if 
D and E imply A and B, and Cimplies F, D and E imply F. 


This is obviously not a syllogism. Propositions of this form belong, it 
they are true, to the so-called logic of propositions’, in which the variables 
range over propositions and not terms. We have already met with a for- 
mula of this type, on page I11: 


If two propositions imply a third, they also imply any propo- 
sition which the third implies. 


This is a special case of the preceding law, since in it the relation between 
D, Eand A, B is identity (which is stronger than the required implication), 
while the implication from C to F still holds. 

In A 4-6, as we shall see, Aristotle continually uses such theorems of 
propositional logic, and in other passages he explicitly formulates laws 
containing propositional variables, which he distinguishes expressis verbis 
from variables which take terms as their values.8 Thus there is an incon- 
sistency between Aristotle’s doctrine that every proof must be in syllo- 
gistic form and his practice of deducing the imperfect from the perfect 
syllogisms with the help of certain non-syllogistic (propositional) laws. 
However, in his syllogistic theory Aristotle chose an idiom which is pe- 
culiarly adapted to keep this difficulty in the background. He generally 
says, not that the imperfect syllogisms are proved, but that they are “‘re- 
duced” to perfect syllogisms or that they are “perfected’’, ““brought to 
perfection’, or “‘completed”’ by them.® In traditional logic these oper- 
ations are usually collected under the name of reduction. On this Luka- 
siewicz says: “Aristotle reduces the so-called imperfect syllogisms to the 
perfect, i.e. to the axioms. Reduction here means proof or deduction of 
a theorem from the axioms” (AS, p. 74). Aristotle would not agree to 
this unreservedly; a closer examination of the text shows that he did not 
mean reduction to be understood as a proof but as a procedure for trans- 
forming imperfect syllogisms into perfect. We have seen that the perfec- 
tion of a syllogism depends on certain formal properties of its premisses, 
properties which only belong to premisses of first figure syllogisms. But 
a mere proof of a second or third figure syllogism cannot alter its prem- 
isses and so do away with its imperfection. If, therefore, Aristotle means 
by reduction a procedure which turns imperfect syllogisms into perfect 
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(and evident) ones, it is not legitimate to call reduction a proof. No doubt 
it makes sense to say that a proof made a proposition evident although 
it was not so before. But here “‘evident”’ is used in that subjective sense 
which, as we saw (p. 47), Aristotle carefully excludes. 

Furthermore, the odd locution ‘“‘a potential argument’ (synonymous 
with “imperfect argument”: A 5, 27a2 and A 24, 41b33) which, as was 
shown, properly means “‘a potentially perfect argument” (cf. p. 46), has 
no clear sense unless we assume that Aristotle intended to state a pro- 
cedure by which ‘actual’ syllogisms could be produced from these ‘po- 
tential’ ones, i.e. actually evident syllogisms produced from potentially 
evident ones. And since ‘“‘evident” as the predicate of a syllogism is 
defined in such a way that it can only belong to syllogisms of the first 
figure, Aristotle’s ‘potential’ syllogisms must be those from which first 
figure syllogisms can be produced — they must be as it were disguised 
first figure syllogisms.1° It is easy to ‘transform’ a second figure into a 
first figure syllogism; the second premiss need merely be converted. Aris- 
totle always uses this method where it is possible. The text shows that 
he thought of the matter as the generation of a perfect syllogism from an 
imperfect one: A 5, 27al2: yeyévytat yap TAAL TO TPAtov oxfpa; a36: 
yivetat yap ovAAoytopoc 610 Tod TPatTOv oxNpaTOG; A 6, 28a22: yivetar 
yap OvAAOYLOPLOS bia TOD TP©tToOv cynpATOs — et passim; b34: maALW yap 
EOTAL TO TPATOV Oya tio PX mpotdosews avtiotpag@stons. Similarly 
in A 7 he maintains that in arguments which are ‘perfected’ by means of 
conversion, “‘the conversion produces the first figure’? (29a33-34.: f 0é 
GVTLOTPOT TO TPAtOV éroiet ox fia), and that through so-called reduc- 
tio ad impossibile “‘the first figure comes into being” (29432). 

It is plain that this idiom does not adequately express the thought 
underlying it. Aristotle may say that an inference of the second figure is 
‘perfected’ by converting one of its premisses and ‘reducing’ it to a mood 
of the first figure: nevertheless, it is not the case that one and the same 
argument was first imperfect and then perfect. Rather, a new argument 
is produced from the imperfect argument, and this new argument is per- 
fect. The arguments of the second and third figures can never, on Aris- 
totle’s own principles, remain the same arguments and yet be perfect". 
For this reason it is misleading to speak of the ‘perfecting’ of these moods. 

The terminology of ‘“‘reduction’’, “‘perfecting’’ and the “transforma- 
tion’’ of “‘potential’’ syllogisms into perfect ones is based on a tempting 
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but misleading model. The validity of an inference cannot depend on the 
fact that we can generate a perfect syllogism, “‘produce the first figure’, 
from it. If one syllogism — so the argument runs — can yield another which 
is obviously valid, then the first argument must be valid too. That is: 
the raw material of a product can always do whatever the product itself 
can. Aristotle’s idiom, based on the model of production, suppresses the 
most important factor in the so-called ‘reduction’ of the imperfect moods 
to the first figure: the transformation is governed by certain rules. We are 
not ‘allowed’ to transform an i-premiss into its converse a-premiss, or 
simply to convert an a-premiss etc. The rules given and invariably used 
for reduction are such as to guarantee the /ogical validity of the syllogism 
which is ‘transformed’ in accordance with them into a mood of the first 
figure — they are, that is, rules of proof. 

The historical fact that Aristotle, understandably overestimating, not 
the value, but the range of application of his discovery, believed the syllo- 
gism to be the only possible form of proof, explains the difficulty he 
encountered when he tried to prove the syllogisms themselves. His termi- 
nology straddles two different ways of evading this difficulty: on the one 
hand he assumes the first figure syllogisms as undemonstrable and evident 
axioms and ‘reduces’ the other moods to them, thus avoiding the word 
“proof”; on the other, he acknowledges that not all syllogisms can be 
‘perfected’ in this way (notably Baroco and Bocardo) and that their 
validity must therefore be proved. Aristotle takes great pains to show that 
these proofs are themselves syllogisms (A 7, 29a30—-36; cf. A 23, 41a21 sqq.). 
However, for the reasons indicated, that cannot be done: a proof which 
uses a syllogism is not itself a syllogism, and the conclusion of a syllogism 
cannot, on Aristotle’s definitions, be itself a syllogism but only a propo- 
sition in which a subject and a predicate are connected by a, e, i or o (or 
their verbal equivalents). 

If these two tendencies of Aristotle’s terminology are disregarded (and 
this may only be done after the reasons behind them have been sufficiently 
explained) it is certainly possible to regard the different methods of ‘re- 
duction’ as types of proof, and the system as a whole as an axiomatised 
deductive system (Lukasiewicz, AS, p. 44).12 The contradictory tendencies 
of Aristotle’s language show that he felt the inconsistency between his 
theory of proof and his practice in A 4—6, but that he could not steel 
himself to revise the theory. Such a revision might well have led to the 
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discovery of propositional logic as an autonomous and fundamental prov- 
ince of logic alongside the syllogistic logic of predigates. This discovery 
was in fact made by the Megarians (cf. Bocheniski, FL, pp. 133 sqq.), but 
Aristotle’s authority lent such weight to the thesis that every logical 
deduction must be in syllogistic form that the significance of the Megaro- 
stoic discoveries was completely misunderstood until the present century. 

We may, therefore, without undue violence to Aristotle’s thought, con- 
strue the different forms of reduction as different types of proof. In the 
following sections the three types (conversion, reductio ad impossibile 
and ecthesis) will be separately presented. In A 4-6 proof by conversion 
predominates; only in the case of Baroco and Bocardo, where it is not 
possible, does reductio ad impossibile occur. Sometimes Aristotle notes 
that a mood can be proved in more than one way. Here reductio ad 
impossibile is mentioned as a possible proof in four further cases (Cames- 
tres, Darapti, Felapton and Disamis). ‘Ecthesis’ occurs in the assertoric 
section only as a supplementary method of proof (for Darapti, Datisi and 
Bocardo, all of the third figure). Since Aristotle later applies a procedure 
which is the converse of reductio ad impossibile to all syllogisms (APr. 
B 2-8), we must suppose that when he wrote A 4-6 he was aware that 
reductio can serve as a proof for all of the second and third figure moods. 
Thus he rejected the advantage of a uniform method for all moods, in 
favour of proof by conversion which, although not possible in all cases, 
clearly seemed ‘more natural’ in his eyes. Hence the frequency of a meth- 
od of proof is a criterion of the degree of deixtiKkh Sbvapts Aristotle 
attributed to it; and I shall therefore treat conversion, reductio and ec- 
thesis in that order. 


§ 28. Proof by Conversion 


If I have proved or assumed it to be evident that a particular syllogism 
is valid, i.e. that from two premisses A and B a conclusion C follows, then 
under certain conditions I can prove the validity of other syllogisms too. 
If a syllogism X is valid, then so too is any syllogism Y, the premisses of 
which entail the premisses of X¥ and the conclusion of which is entailed 
by the conclusion of X: if we are to prove Y from X, then the premisses 
of Y must be at /east as ‘strong’ as the premisses of X and the conclusion 
of Y must be at most as ‘strong’ as the conclusion of X. ‘Strong’ is here 
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to be defined thus: a proposition p shall be said to be stronger than q if q 
follows from p and p does not follow from q; p shall be called weaker 
than g if p follows from q but q does not follow from p; p and gq shall be 
said to be equally strong if p follows from q and q from p. If we neglect 
the important fact that both the premisses and the conclusion of a syllo- 
gism are equally propositions, we may illustrate these relationships by 
comparing the premisses of an argument to a crane and its conclusion 
to a load which the crane can lift. The premisses of an invalid argument 
are cranes too weak to raise their loads; premisses from which no con- 
clusion whatever follows are cranes which can lift no load at all — that 
is to say which are not really cranes (not really premisses) at all. Now if 
I know that a certain crane can lift a certain load, I also know (a) that 
this and every other crane of equal strength can lift any lighter load, and 
(b) that every stronger crane can lift at least the same load. The proofs 
which Aristotle calls deictic depend on exactly analogous considerations. 

Aristotle assumes the perfect first figure syllogisms to be evidently 
valid. He could now straight away construct all syllogisms in which the 
premisses are ‘stronger than’ or ‘as strong as’ the premisses, and the 
conclusions ‘weaker than’ or ‘as weak as’ the conclusions, of the four 
perfect syllogisms. His actual procedure is somewhat different: he formu- 
lates in a row all the sixteen different pairs of premisses in the other two 
figures which can be constructed by combinations of a, e, 7, and o, and 
shows in the case of pairs which yield no conclusion that arguments con- 
structed from these premisses would be invalid. The remaining pairs are 
either (as in the case of Cesare, A 5, 27a5—9) immediately transformed 
into a pair belonging to one of the perfect syllogisms, and then expanded 
into an argument by the addition of the conclusion of this syllogism; or 
else they are first fitted out with a conclusion and the validity of the re- 
sulting argument is then proved. 

Such a procedure plainly requires that it be established what impli- 
cations hold between propositions of the form AxB and BxA (where x 
ranges over a, e, i, and o). Therefore Aristotle prefaces his systematic 
discussion in A 4-6 by giving rules of conversion to which he later ap- 
peals. The rules themselves are discussed in A 2: Aristotle first shows 
that AeB entails BeA (for the proof of this — by ecthesis — cf. § 30) and 
then proves the further rules AaB BiA and AiB= BiA from this first rule 
by means of indirect proofs. The proof of AaB BiA runs as follows: “‘If 
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the A (belongs) to all the B, the B will belong to some A. For if (it belongs) 
to no (A) the 4 will belong to no B; but it was assumed that it belongs to 
all (B)” (A 2, 25a17-19)13 Here Aristotle uses, but does not explicitly 
state, certain laws of propositional logic. Some parts of the argument 
must be filled out; in its full form the proof goes: To prove: that BiA 
follows from AaB. Proof: suppose that BiA does not follow from AaB; 
then there must exist at least one pair of terms A and B for which both 
AaB and the negation of BiA, that is BeA, hold. But BeA, as Aristotle 
has already shown, entails deB. And AeB excludes the truth of AaB, 
since AeB and AaB are contraries, i.e. they cannot both be true together. 
Therefore: if BiA is false, BeA is true; but then AeB is also true, and hence 
AaB is false. To suppose that the implication AaB- BiA does not hold 
for all terms is therefore to suppose that there are terms A and B for 
which a contradiction holds. For the assumption that, for certain terms 
A and B, AaB and not-BiA, hence AaB and BeA, can both be true, is, by 
virtue of the implications BeA—AeB and AeB-not-AaB, equivalent to 
the contradiction AaB & not-AaB — and is therefore false. Thus the logical 
necessity of AaB BiA is demonstrated. 

Aristotle uses a theorem of propositional logic that can be formulated 
thus: 


[(p&~qg)>~p]-(p> 9); 


in words: “If the conjunction of p and the negation of q entails the ne- 
gation of p, then p entails g.” 

It is readily seen that this theorem is true: We need only note that 
“pq” and “‘p&~q” are each other’s negations, and that a conjunction 
is false if one of the conjuncts is false.14 

The proof of AiB—BiA proceeds on similar lines, with the difference 
that here AiB and AeB are contradictories, not merely contraries like AeB 
and AaB. These rules of conversion are enough to ‘reduce’ eight of the 
imperfect syllogisms to perfect ones — to prove the validity of the former 
from the validity of the latter. (Furthermore, the five moods of the fourth 
figure can also be derived; but we have already seen that Aristotle pays 
no attention whatever to the fourth figure in A 4-6.) 

It will now be a simple matter to understand Aristotle’s reductions, 
despite their concise presentation. Let us begin with the first reduction, 
that of Cesare (II) to Celarent (I): 
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Let M be said of no N but of all Y. Then since the negative 
proposition converts, the N will (for the future tense cf. p. 18) 
belong to no M; but it was supposed that M belongs to all X; 
so that the N (will belong) to no X. For that has already been 
shown. (A 5, 27a5-9).15 


The first premiss of Cesare (II) implies, by the first rule of conversion, 
the first premiss of Celarent (1); the second premisses and the conclusions 
are identical: therefore Cesare is valid. The propositional theorem which 
this proof is based on is this: 

(1) [(pqor) &(sp)]>(sq>r) 
In words: “‘If the first premiss of a valid syllogism is replaced by a propo- 


sition which entails it, then the syllogism remains valid”’. 
We also have: 


(2) [(pq>r) &(s>q)]>(ps>r) 
And the combination of (1) and (2): 
(3) [(pq>r) & (sp) &(t>q)]>(st>r) 


Aristotle uses (2) in, for example, the reduction of Darapti (III) to 
Darii (1): “If the P and the R belong to all S, then the P will necessarily 
belong to some R. For, since the affirmative proposition converts, the S 
will belong to some R; so that, since the P belongs to all S and the S$ 
(belongs) to some R, the P necessarily belongs to some R. For a syllogism 
in the first figure is produced” (A 6, 28a18—22).16 The rule of conversion 
used here is of course the second, 4aB—> BiA. 

With the help of (3) and the first and third conversion rules, Fresison 
(IV) can easily be derived from Ferio. This was the procedure of later 
logicians but not of Aristotle; he does not use theorem (3) since by its 
help only syllogisms of the fourth figure can be reduced to those of the 
first. 

The proof for, say, Camestres (Il) is more difficult: “Again, if the M@ 
belongs to all N and to no X, then the X will belong to no N.17 For if 
the M belongs to no X, the X¥ (belongs) to no M. But the M belonged to 
all V. Therefore the X will belong to no N — for the first figure is produced 
again. But since the negative proposition converts, the N will belong to 
no X; so that there will be the same syllogism18” (A 5, 27a9-14).19 The 
starting-point here is not the mood Camestres, but its premisses alone. 
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(We have already observed, p. 100, that for many purposes - e.g. defi- 
nition of the figures, definition of the major and minor terms — Aristotle 
is interested not in the whole syllogism, but just in the premisses.) 
From these premisses, Aristotle asserts, the proposition YeN can be 
inferred. This is proved: the second premiss implies XeM; this, together 
with the first premiss MaN, gives the pair XeM & MaN, from which, by 
Celarent (1), XeN follows. In addition to (2) Aristotle uses the law: 


(pq>r)o(qp>r). 


Except when he wants to give the normal formulation, Aristotle often 
formulates syllogisms with their premisses transposed: he clearly regards 
this law to be too obvious to need mentioning. Not until the schoolmen 
laid down a fixed order for the premisses could the misconception arise 
that this order had something to do with the validity of the syllogism. 
Up to now we have proved only the validity of the initial syllogism 
MaN & MeX— XeN, whichis simply Cesare (II) with transposed premisses. 
To reach Camestres (Il) we must convert the conclusion of Celarent by the 
rule AeB-BeA. Since the premisses of Camestres, as we have shown, 
imply the premisses of Celarent, and the conclusion of Celarent implies 
the conclusion of Camestres (NeX), Camestres is valid. Thus, besides (1) 
and (2) we use the theorem: 


(4) [(p>q) & (qr) &(r>s)]>(p>s) 


where p stands for the premisses of the imperfect syllogism to be proved; 
q for the premisses of the perfect syllogism from which it is to be proved; 
r for the conclusion of the perfect syllogism; and s for the conclusion of 
the imperfect syllogism.?° 

The proof of Disamis (IID) proceeds similarly to that of Camestres (II), 
with this important difference: here Aristotle sets out at the start the 
whole syllogism, premisses and conclusion. (The premisses are trans- 
posed: cf. p. 60). ‘‘If the R belongs to all S and the P to some (S), then the 
P must belong to some R.”’ (This is not the standard formulation, which 
would run: “‘If the P belongs to some and the R to all S, then the P must 
belong to some R” cf. p. 103 sq.) Aristotle continues: ‘‘For since the affir- 
mative proposition converts, the S will belong to some P; so that, since 
the R belongs to all S and the S to some P, the R will belong to some P 
(by Darii); so that the P (will belong) to some R” (A 6, 28b7-11).?4 We can 
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see that Aristotle’s departure from the normal formulation of Disamis 
is deliberate: he transposes the premisses in order to facilitate the tran- 
sition to Darii. The transposition is made tacitly, and rightly so: the 
mnemonic letter m, of traditional logic, which marks transposition of 
the premisses, does not stand on a level with p and s (marking conversion 
of the premisses) insofar as p and s point to the use of laws of predicate 
logic whereas m marks the use of a law of propositional logic — our 
theorem (pg>r)@(gp—r). Aristotle’s use of laws of this sort in A 4-6 is 
always tacit, as we have already seen; traditional syllogistic is not con- 
sistent here, since it flags the application of m but applies other propo- 
sitional laws tacitly. Aristotle often transposes the premisses of a syllo- 
gism. Generally, as here, his text supplies a reason for the transposition; 
sometimes however it does not (as in the cases of Felapton and Bocardo, 
(A 6, 28a26-7; b17-19) — cf. Lukasiewicz, AS, pp. 32 sqq.). 

As in the case of Camestres, the premisses of a perfect syllogism (here 
Darii) are derived from the premisses of the given syllogism (which is at 
the start only alleged to be a syllogism). Thus it is proved that from these 
premisses the conclusion of Darii (RiP) can be deduced. So far we have 
only proved the syllogism PiS & RaS-> RiP. However, since it is estab- 
lished that in syllogisms of the third figure P is to signify the major and 
R the minor term, and Aristotle has arbitrarily decided in A 4-6 to recog- 
nise only those syllogisms in which the major term is predicate of the 
conclusion, we have not yet reached a well-formed mood of the third 
figure. Fortunately, however, RiP implies PiR by the third conversion 
rule (Hote tO IT tivi tH P: bI1), so that we have PiS & RaS—PiR, a new 
mood of the third figure — in fact Disamis, which was to be proved. 

The proofs of the other four syllogisms which Aristotle demonstrates 
‘directly’ by conversion (Festino (II), Felapton (111), Datisi (111), and Feri- 
son (III)), offer nothing new. In the following table, I name in each line 
a perfect first figure syllogism followed by the moods which can be de- 
rived from it. The numbers in brackets signify the propositional law on 
which the proof depends; the letters a, e, i, show which conversion rule 
is used (a stands for AaB BiA; e for AeB> BeA; and i for AiB— BiA). 


Celarent: Cesare (1) e; Camestres (2) e; (4) e. 
Darii —_: Darapti (2) a; Datisi (2) i; Disamis (1) i, (4) i. 
Ferio __: Festino (1) e; Felapton (2) a; Ferison (2) i. 
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It is readily seen that the following syllogisms could also be derived: 


from Celarent: BaA & CeB> AeC by (4) e - this i8 Calemes (IV); 
from Darii: BiA & CaB— AiC by (4) i — Dimatis (IV); 

from Ferio: BeA & CaB- AoC by (1) e, (2) a — Fesapo (IV), 

and BeA & CiB— AoC by (1) e, (2) i — Fresison (IV). 


It is perhaps surprising that no second or third figure syllogism can be 
derived from Barbara. The reason is of course that no conversion rule 
has AaB as its consequent: the premisses AaB & BaC are implied by no 
formally different pair. However, by rule (4) a new syllogism can be 
derived from Barbara — the syllogism which differs from it only in that 
its conclusion follows from Barbara’s by conversion. This is Bamalip (IV), 
BaA & CaB— AiC, which can be deduced by (4) a from CaB& BaA—CaA 
(Barbara). We have discussed in § 25 why Aristotle did not deduce or 
‘reduce’ these fourth figure moods in his systematic exposition. 

It is plain that the five so-called ‘subaltern’ moods can also be derived 
in the same way from the perfect syllogisms, if, besides the conversion 
rules, the two rules of subalternation are admitted (AaB AiB and AeBo 
AoB). Aristotle regarded these rules as valid 22, and within his system they 
are valid, since empty terms (terms which cannot be predicated of any 
object) are expressly excluded as values of the syllogistic variables (cf. 
pp. 6 sqq.). However, he does not use these rules to deduce additional 
syllogisms.?3 If we call the rule AaB AiB Sa and the rule AeB— AoB Se, 
we can state the possible derivations of the subaltern moods in the fol- 
lowing table: 


AaB & BaC— AiC (Barbari) from Barbara (4) Sa or Darii (2) Sa. 

AeB & BaC— AoC (Celaront) from Celarent (4) Se or Ferio (2) Se. 

BeA & BaC— AoC (Cesaro) from Celarent (1) e, (3) Se or Ferio (1) e, 
(2) Sa. 

BaA & BeC-— AoC (Camestrop) from Celarent (2) e, (4) e, (4) Se. 

BaA & CeB— AoC (Calemop) from Celarent (4) e, (4) Se. 


So far we have discussed the derivations of imperfect syllogisms legiti- 
mated by the three rules of A 2 (and tacit use of laws of propositional 
logic) which Aristotle actually undertook; and we have found them all 
correct. We have seen further that the five moods of the fourth figure 
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could have been derived by means of the same logical rules; and that a 
similar ‘reduction’, or rather deduction, of the so-called ‘subaltern’ moods 
is also possible, if we append and employ two rules of subalternation 
which Aristotle recognised. Thus, while Aristotle derives only eight of 
the imperfect moods from the four perfect syllogisms, in fact eighteen 
could be directly deduced by this method. There remain two moods which 
are recognised by Aristotle but which cannot be derived by any of the 
procedures we have so far discussed. These are BaA & BoC— AoC (Baroco 
(II), and AoB & CaB— AoC (Bocardo (II). It is plain that the premisses 
of these moods cannot imply those of any perfect syllogism: the only 
first figure premisses yielded by the premisses of Baroco are AiB& BoC 
(by (1) a), and by those of Bocardo, AoB & BiC (by (2) a) — and these 
pairs are premisses of no syllogism, and a fortiori of no perfect syllogism. 
It is true that, if we appeal to the laws of obversion and contraposition — 
which Aristotle never uses and never mentions —, we can win Ae(not-B), 
‘““4 belongs to no not-B”’, from the first premiss of Baroco (BaA), and 
(not-B)iC, ‘‘not-B belongs to some C’’, by obversion from the second 
(BoC); and that from these propositions AoC can be deduced by Ferio. 
Bocardo can be proved by a similar, though more circuitous, route. How- 
ever, Aristotle ignored negative terms and hence the logical operation of 
the negation of term-variables. In any case he would not have called this 
procedure detktik&s avayetv in view of its obscurity. 

It is important to note here that Aristotle himself says that these two 
moods can also be proved by ecthesis (cf. § 30). Nevertheless he prefers 
to use a different method of proof, which he clearly regards as the second 
best. This method must now be discussed.?4 


§ 29. Proof by Reductio ad Impossibile 


Proof 614 tob Gdvvatov is first mentioned in A 5 (27a14-15) as a second 
way of proving Camestres; but Aristotle does not set out the proof here 
nor give any indication of its character. Contrariwise, when he first actu- 
ally proves a syllogism by means of reductio ad impossibile, he strangely 
omits to say that it is a proof 61a tod Gdvvatov. The case is that of Baroco 
(II); again Aristotle’s remarks are extremely concise: 

“Tf to all the N the M (belongs), and it does not belong to some X, the 
N necessarily does not belong to some X. For if it (sc. the NV) belongs to 
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all (X) and the M is said of all N, the M must belong to all X. But it was 
supposed that it (the M) does not belong to some (X)” (A 5, 27a36-bl1).25 


The explanation of this argument must cause particular difficulty to those 
interpreters who think that Aristotle’s methods of ‘reduction’ are in all 
cases meant, not to prove that the reduced sy//logism is valid, butrather to 
show that the conclusion of the imperfect syllogism can also be derived 
by means of a first figure syllogism. Aristotle’s proofs of syllogisms are 
then presented as proofs of the truth of the propositions which occur as 
the conclusions of these syllogisms. To confound confusion, the proofs 
are then tacitly treated as also demonstrating that the sy//ogisms are valid. 
This is of course quite mistaken: an argument is not shown to be valid 
by the fact that its conclusion can also be proved in a different way. The 
present case is a perfect counterexample to the false but widespread notion 
that by proving an argument to be invalid we thereby refute the propo- 
sition which it was meant to support. It is clear that Maier, for example, 
makes no distinction between the proof of a syllogism and the proof of its 
conclusion. Describing the reduction of Camestres (II) he writes (SdA II, 
1, p. 82): “‘The proof of the second form of our (second) figure is more 
trouble-some. First we must convert the negative minor premiss; then, by 
an argument in the second mood of the first figure, we reach the conclu- 
sion ‘No N is X’. Only when this too is converted do we have the proposi- 
tion which was to be proved (my italics) “No X 1s N’.”’ Maier proceeds in an 
exactly similar manner when he discusses the proof of Baroco, our present 
concern (0.c., p. 84): “The third mood (Festino) can be proved by the 
conversion of the universal negative major premiss. This is not the case 
with the fourth mood (Baroco) .... Therefore an indirect proof by means 
of a deductio ad abs. (absurdum) is produced. We suppose that the 
proposition to be proved ‘some X is not N is false ...”. Compare note | 
on the same page: “The apagogic proof of the fourth form reads thus: 
Demonstrandum: avayKn to N tivi © J py Ondpyerv’”’. This is clearly 
based on the assumption that the reduction of imperfect syllogisms does 
not prove the validity of these sy/logisms once and for all, but gives a 
procedure for proving either directly or indirectly the conclusion of any 
imperfect syllogism from a perfect one. It is apparent that Maier’s vacil- 
lating attitude toward the imperfect syllogisms, which we have already 
had frequent cause to notice, has its effect here too: he ascribes to them 
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a certain, but not quite sufficient, logical validity. His suspicion finds its 
clearest expression in the paragraph summarizing the reduction of the 
imperfect syllogisms of the second figure: ‘They (sc. second figure argu- 
ments) did in fact stand in need_ of proof. For they are altogether imper- 
fect: they are not in themselves concludent and their premisses entail 
nothing as they are originally stated. If they are to acquire complete syllo- 
gistic necessity (my italics), logical functions of another sort must be added 
to the premisses ...’’ (SdA II, 1, p. 88). We meet again the notion we have 
already criticised (cf. p. 94) that a proof can make valid the proposition 
which it proves; the idea of ‘complete’ necessity enriches logic by the 
singular notion of a half, or perhaps three-quarters, necessity. Muddy 
thought is perfectly matched by muddy expression, when Maier talks of 
‘logical functions of another kind’’ which must ‘‘be added to” the prem- 
isses. Uberweg too speaks of reductio ad impossibile as though it were 
meant to demonstrate the conclusion SoP of the syllogisms Baroco and 
Bocardo (SdL°, p. 378); and so do Keynes (Studies and Exercises in 
Formal Logic*, London, 1906, p. 319) and Ross.?® Lukasiewicz was right 
to call Maier’s interpretation of our passage, which he criticises, the usual 
explanation.?’ Therefore, before we discuss the passages and our prede- 
cessors’ interpretations, we must try to find a satisfactory answer to the 
following question: What is the difference between proving that the con- 
clusion of a syllogism is true, and proving that the syllogism itself is 
valid? 

A proposition q counts as proved if, for example, we have stated a 
proposition p and a proposition of the form ‘pq’, which are either 
axioms of the system within which the proof is being produced or else 
have already been proved. The conclusion C of a syllogism 4A & B>C can 
thus be proved if we (a) prove the truth of the proposition A & B>C (or, 
if this is not possible — if the syllogism is invalid — the validity of another 
syllogism D& EC, or of a simple implication F>C), and (b) prove the 
truth of the propositions A and B themselves (or of D and E, or of F). 
For the syllogism A & BC, if it is valid, tells us only that C is true if A 
and B are true; but a proven proposition must be unconditionally true — 
that is, (in any deductive system) true simply by reason of the axioms of 
the system. Thus it is not merely a false interpretation, but a logical error, 
to regard the transition from perfect to imperfect syllogism, which Aris- 
totle calls reduction, as a proof of the conclusion of the imperfect syllo- 
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gism: the conclusion AeC of the syllogism BeA & BaC— AeC (Cesare) is 
not proved by the observation that it is a/so the conclusion of the perfect 
syllogism AeB & BaC—>AeC (Celarent) — we have still to prove the two 
propositions 4eB and BaC. And conversely, if I can prove the conclusion 
of a syllogism, that is of no relevance to the validity of the syllogism 
itself.28 

By contrast, Aristotle’s reduction procedure is perfectly adapted to 
prove the validity of the ‘reduced’ syllogism itself. In the place of g in 
the proof-schema, insert the whole syllogism of the form A & B>C; in the 
place of p, the ‘perfect’ syllogism to which q must be ‘reduced’. The 
perfect syllogisms are evident, and axioms of the system: p thus fulfills 
the conditions which were set up for the premisses of a proof. We still 
need the implication p—q — and this is proved by the various conversion 
rules or propositional laws which we make use of. 

After these remarks.on the fundamental difference between the proof 
of a conclusion and the proof of a syllogism — a difference ignored in 
the traditional interpretation of reduction — we return to the text we 
started from. Let us repeat it: 

“If to all the N the M (belongs), and it does not belong to some X, 
the N necessarily does not belong to some X. For if (the NV) belongs to 
all (X), and the M is said of all NV, the M must belong to all XY. But it was 
supposed that (the M) does not belong to some (X)” (A 5, 27a36—-b1).?9 

The traditional interpretation goes somehow like this: to be proved: 
that NoX follows from MaN and MoX. Proof: assume that NoX is false. 
Then the contradictory of this, NaX, must be true (for o- and a-propo- 
sitions about the same terms are contradictory; and of contradictories 
at least and at most one is true). But if NaX is true, then from the first 
premiss of our syllogism (MaN) and this proposition we can infer (by 
Barbara) MaX. This in turn is the contradictory of the second premiss of 
our argument and therefore cannot be true. But since it was validly 
deduced by Barbara, at least one of the premisses which yielded it must 
be false (for if the conclusion of a valid syllogism is false, at least one of 
its premisses must be false). But since MaN was a premiss of the syllogism 
we started from, only the assumed proposition NaX can be false. There- 
fore NoX must be true. Which was to be proved. 

The most important objection to this interpretation follows from our 
previous remarks: it takes Aristotle’s argument to be a proof of the truth 
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of the proposition NoX, whereas he plainly wants to prove the validity 
of the syllogism of which NoX is the conclusion. Lukasiewicz (whose 
criticisms of this interpretation I shall shortly rehearse) does not notice 
this side of the matter. It is strange too that, although he calls this the 
usual explanation (AS, p. 54), he does not ask as his enquiry proceeds 
whether here, as often, it is not possible to give an interpretation which 
frees Aristotle’s text from the errors which cling to the ‘usual expla- 
nation’. Indeed, on the next page Lukasiewicz refers to what he has just 
called the usual explanation as “‘the proof given by Aristotle” (AS, p. 55). 
He presents his objections to the traditional explanation as objections to 
Aristotle himself. 

What then are the objections Lukasiewicz raises? First and foremost: 
the second proof fails in the cases in which the premisses of Baroco are 
false. But Aristotle himself expressly says that the validity of a syllogism 
is independent of the truth of its premisses (APr. B 2, 53b4-10). The 
procedure is thus not universally applicable, as the following example 
(Lukasiewicz’) shows: 


If bird belongs to all animals, 
and bird does not belong to some owls, 
then animal does not belong to some owls (AS, p. 55). 


This is a syllogism in Baroco and must be true if Baroco is valid. For if a 
syllogism is valid, whatever values are substituted for its variables the 
resulting implication must be true. (That is what validity means). But the 
contradictory of the conclusion, “Animal belongs to all owls”, together 
with the first premiss “Bird belongs to all animals”, yields the conclusion 
“Bird belongs to all owls”. This proposition is true: reductio ad impossi- 
bile is itself impossible. 

It may of course be objected to this argument of Lukasiewicz’, which 
Bochenski (FL, p. 89; HFL, p. 77) repeats and subscribes to, that the 
‘impossible’ to which reduction, on the traditional interpretation, leads, 
is meant to be (as Maier said), not a simple falsehood, but a contradiction 
between the second premiss of the original syllogism and the proposition 
which, as described, is yielded by Barbara. In our example too there is 
just such a contradiction. It could also be pointed out that reductio was 
clearly in origin an eristic device by means of which an opponent could 
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be refuted out of his own mouth.3° Thus one might imagine a man who 
admits that the propositions “‘All Christians believe in an after-life” and 
“Some brave men do not believe in an after-life”’ aré true, but who refuses 
to recognise that there are any brave men who are not Christians. We 
could ask such a man if he believed that Barbara was a valid mood, and 
if he agreed, deduce by Barbara from “All brave men are Christians” and 
“All Christians believe in an after-life” the proposition “All brave men 
believe in an after-life’? - which contradicts one of the propositions he 
accepts. Thus we would have proved that the disputed proposition at 
least follows from propositions held by our opponent. The question 
whether or not these propositions are true remains in the background. 

This is precisely the manoeuvre that Aristotle describes in several pas- 
sages! as the “syllogism by way of the impossible” (GvAAoytopOc 516 
tod advvatov). This syllogism is one — the most important — of those 
which he calls “syllogisms from a hypothesis” (ovAAoytopoi é€ brobé- 
osc). All these arguments begin with an assumption: it must be agreed 
with our partner in the discussion that proposition A holds if B is proved. 
The B is proved (syllogistically), and thus, according to the agreement, 
A has also been proved. The ‘hypothesis’ on which the per impossibile 
procedure rests is that A be regarded as proved if Not (not-A) is proved. 
This is the reason why Aristotle says that in these cases the hypothesis 
‘need not be expressed since it is so obvious’’.®? Aristotle distinguishes 
these “‘syllogisms by way of the impossible” (as a sub-set of hypothetical 
syllogisms) from “‘deictic syllogisms” which deduce ‘directly’ the propo- 
sition they are to prove. He is making, that is, a distinction between 
deictic and per impossibile sy//ogisms. The point to which all this has been 
leading is this, that a deictic syllogism and the deictic reduction of such a 
syllogism are two utterly different things. No more may syllogisms per 
impossibile (also known as apagogic syllogisms) be confused with the 
apagogic reduction of syllogisms. But that is exactly what previous inter- 
preters have done: the traditional interpretation we have sketched treats 
the reduction of Baroco as a syllogism per impossibile; in fact it is an 
apagogic proof of a deictic syllogism. 

Aristotle’s text admits a correct interpretation which observes this dis- 
sinction. It can indeed be objected that Aristotle never expressly empha- 
tises the distinction; that would have caused him terminological difficul- 
ties in view of his unfortunate belief, discussed in § 27, that every proof 
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must be a syllogism. Nevertheless, he was well aware, as we have seen, 
that a syllogism and the reduction of a syllogism are fundamentally 
different. The detktikoi ovAAoyiopot and the ovAdoyiopoi €& DrobEcEMS 
and 614 tod aSvvatov discussed in APr. A 23, 29, 44, and B 11, are not 
the syllogisms which in A 4-6 are reduced ‘deictically’ or by reductio ad 
impossibile to perfect syllogisms. For all these syllogisms, including Ba- 
roco and Bocardo, are, according to the characteristics stated in the chap- 
ters in question, themselves deictic. In A 44 Aristotle states emphatically 
that syllogisms && bro8éoews and 614 tod Gdvvatov cannot be reduced 
to the three figures (and hence not to the first figure).23 Again, he twice 
says that everything that can be proved by a deictic syllogism can also 
be proved by a syllogism per impossibile and vice versa.** If the reduc- 
tions were counted among the sy//logisms of which Aristotle is speaking 
here, this assertion would be simply false, and would contradict his prac- 
tice of producing a reductio ad impossibile as the so/e way of proving 
a syllogism only where a deictic proof by conversion of the premisses is 
not possible. It is no improvement to say, with Ross (APPA, p. 393), that 
the assertion is only “broadly speaking true’’. What Aristotle means, he 
states unequivocally in the text: from the premisses AeB and BiC I can 
give a deictic proof of AoC (‘A does not belong to some C”’) in Ferio; but 
I can also prove the same proposition (from the same premisses) per impos- 
sibile, if I conclude from AaC (its negation) and AeB to BeC by Cesare, 
then in view of BiC to not (AaC), and finally, by the ‘obvious hypothesis’ 
to AoC. 

Let us now return for the second time to our text: “If the M7 belongs 
to all NV but does not belong to some X, then it is necessary that the N 
does not belong to some X”’. What is to be proved is clear enough: it is 
not that the N does not belong to some X (as in the apagogic syllogism) 
nor yet that the N does necessarily not belong to some X (this would be 
the conclusion of a modal inference and could never, on Aristotle’s view, 
follow from two assertoric premisses); it is that the N necessarily does 
not belong to some X if the premisses are true. That is the claim. Who- 
ever disputes it must maintain that it is possible for the two premisses 
to be true and the conclusion NoX false. This is the assertion which Aris- 
totle’s argument refutes: Let us suppose that NoX is false. Then it can 
be proved that one of the premisses too must be false: NaX and MaN 
imply (by Barbara) MaX. Therefore, since in no case can the two prem- 
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isses be true and the conclusion false, our opponent’s assertion that NoX 
does not follow from the stated premisses is proved false®> and the va- 
lidity of Baroco established. 

I cannot see how this interpretation fails to square with Aristotle’s text. 
No doubt, the traditional interpretation which Lukasiewicz attacks is 
compatible with the letter of our passage. But our review of the other 
relevant texts has shown that this reading makes Aristotle not only err, 
but actually contradict himself. In such circumstances (by Uberweg’s 
maxim, cf. p. 122) we must always prefer the interpretation which both 
squares with the text and frees Aristotle from the charge of inconsistency. 

What logical laws does Aristotle use in this reduction? Again, as in 
the case of conversion, he presupposes certain logical principles, some of 
which belong to predicate and some to propositional logic. He twice uses 
the fact that AaB and AoB are contradictories. Here he cannot refer back 
to introductory remarks in the Analytics itself as he did in the case of 
conversion. He tacitly assumes that the reader knows the relevant pas- 
sages in De Interpretatione (chapters 7 sqq.). Some further notes on what 
was later called the logical square can be found in book B of the Prior 
Analytics: cf. B 8, 59b8-11; B 11, 61b6, 62a17-19; B 15, 63b23-30. How- 
ever, in our passage all that is supposed is that AaB is the negation of 
AoB and vice versa. The propositional law on which the proof depends 
is then this: “If from p and the negation of r, not-q follows, then r follows 
from (p and q)”. In symbols: 


(1) [p&~r)>~g]-[vp&q)r] 


Let the second half of this implication be our syllogism Baroco. It may 
count as proved, according to the principles set out on p. 146, if (a) the 
antecedent of the implication is proved, and (b) the validity of the impli- 
cation is established. If we substitute for p, qg, and r, MaN, MoX, and 
NoX in that order, then the antecedent of the implication is MaN& 
NaX— Max (by virtue of the equivalences Not(MoX)=MaxX and 
Not(NoX)=NaxX; thus the antecedent is a perfect syllogism (Barbara), 
and so evidently true or ‘proved’ in the stated sense. It is easy to show 
that the implication itself holds for all values of p, g, and r; we need the 
‘rule of transposition’ (p>q)>(~q- ~p), which Aristotle knows and 
uses36, and two further laws of propositional logic. The proof is set out 
in Whitehead and Russell’s Principia Mathematica I, p. 118, under 3.37. 
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That we are not expecting too much of Aristotle in granting him know- 
ledge of this implication, is proved with perfect clarity by the first sen- 
tence of his discussion of the so-called conversio syllogismi at APr. B 
8-10: ‘‘If the conclusion is converted (i.e. negated) and one of the pre- 
misses is retained, then the other premiss must be abandoned. For if it is 
true the conclusion too will be true’’.2? This formula answers to the prop- 
ositional law PM 3.37; more precisely, it is a more general form of it, 
since it also validates: 


(2) [(~r&q)> ~p]o[(p&q)>r]. 


(This rule is used in the proof of Bocardo (III), A 6, 28b17-20.) There is 
admittedly this difference: here Aristotle starts from valid syllogisms and 
shows that other valid syllogisms can be derived from them by means of 
‘conversion’. Thus he assumes Barbara and derives Baroco and Bocardo 
(B 8, 59b28-31). The procedure of reduction is the converse of this: 
Baroco, the demonstrandum, is not deduced from Barbara; rather Bar- 
bara is ‘developed’ from Baroco in accordance with a rule which guaran- 
tees the validity of all syllogisms from which perfect syllogisms can be 
gained. The formula behind the ‘proofs’ in B 8-10 should properly be 
written: 


(3) Lp &q)>r]>[p&~r)> ~q]. 


However, (3) can readily be got from (1) by substituting g for ~r and 
~q for r. (Note also that the equivalence between (p&q)>r and 
(p &~r)—> ~q, allows the inversion of the antecedent and the consequent 
of the implication). 

Not merely can Baroco and Bocardo be derived from Barbara: by 
Aristotle’s rule two further syllogisms can be derived from every valid 
syllogism: in B 8 Aristotle derives Festino (II) and Disamis (Ill) from 
Celarent (1); Camestres (II) and Ferison (III) from Darii (1); and Cesare 
(IJ) and Datisi (II) from Ferio (1). Each triad contains one mood from 
each of the three figures. In B 9 Aristotle derives the same triad, this 
time starting from the moods of the second figure; and in B 10 he does 
it a third time, setting out from the four third figure moods with particular 
premisses. Only Darapti (III) and Felapton (Il) are wanting: Aristotle 
was very close to realising that two new moods result from each of them 
too — the four subaltern moods of the first and second figures. From 
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Darapti (AaB & CaB-— AiC) we would first get the premisses AaB & AeC, 
and conclude to the contradictory of the second premiss, CoB. This 
would be Cesaro (Il). Secondly, we would get 4eC’& CaB, with the con- 
clusion AoB; and this would be Cel/aront (1). However, although he did 
not contest their validity, Aristotle did not recognise these moods in A 
4-6. For this reason he adds CeB as conclusion to the premisses AeC & 
AaB, thus constructing Cesare (II) which is elsewhere derived from Datisi 
(IIT). Aristotle can do this only because he has independent knowledge 
that it is possible to deduce CeB from AeC & AaB; the general rule in 
itself only licenses the transition from Darapti to Cesaro. The same is the 
case with Felapton: according to the rule, deB& CaB— AoC must first 
yield AaC&AeB>CoB (Camestrop (Il)) and then AaC &CaB-AiB, 
which answers to Barbari (1). Aristotle passes straight to Barbara and 
Camestres: again he is justified by independent knowledge and motivated 
by the inhospitality of his system toward the subaltern moods. It does 
not trouble him that Barbara has already been derived from Bocardo and 
Camestres from Ferison, and that Barbara and Camestres cannot them- 
selves be transformed back into Felapton. This may explain why Aristotle 
does not set out the derivations from Disamis and Bocardo in B 10: in 
their groups both Barbara and Celarent reappear in their proper places and 
with their normal partners from the two other figures: that might have 
been puzzling. But perhaps that is to give conjecture too much leash. 
However, we have certainly established that only prejudice kept Aris- 
totle from a logical discovery which no one, with the exception of Leib- 
niz38, came so near to until Keynes?9: the syllogisms can be arranged in 
sets of three in such a way that the members of each set can all be derived 
from one another by application of PM, 3.37. Each triad contains one 
syllogism from each figure; the syllogisms of the later fourth figure can be 
divided into two further triads. This assumes that the ‘subaltern’ moods 
are included. They can be omitted (if the law of subalternation is not 
admitted), in which case Felapton and Fesapo (hence Bamalip) must also 
be dropped, since the ‘subaltern’ moods can be derived from them. From 
every syllogism with n terms, n—1 other syllogisms can be derived, since 
each syllogism has n—1 premisses and a new syllogism results if the 
negation of the conclusion of the initial syllogism is substituted for any 
one of the premisses. The number of syllogisms in a system must there- 
fore be divisible by n, the number of terms in each syllogism. These are 
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some elementary facts about n-adic syllogistic, which should be obvious 
without proof. The number of syllogisms in a ternary system must thus 
always be a multiple of three, and neither Aristotle’s 14 syllogisms, nor the 
traditional 19 form a system. In Aristotle either Darapti and Felapton are 
supernumerary, or else they must be accompanied by Barbari, Celaront, 
Cesaro, and Camestrop (bringing the total to 18); traditional logic needs, 
in addition to these, Calemop (IV) to bring the number up to 24, six in 
each figure. What system is preferred is a matter of taste, provided only 
that it contains all the syllogisms which can be derived by recognised rules 
from recognised syllogisms. If, for example, we assume the modern defini- 
tions of a- and e-propositions, which make ai, a-+ ~i, and eo invalid, 
then we must admit all the Aristotelian moods except Felapton and 
Darapti and add to them Calemes, Dimatis, and Fresison of the fourth 
figure, making the total 15. 

It might be profitable to trace out further the logical structures that 
are visible here; but we must return to our sheep. It was tempting to ob- 
serve how Aristotle uses, in B 8-10, the law on which the operation he 
called conversio syllogismi depends. However, the importance of the pas- 
sage from our point of view is this: it proves that Aristotle actually knows 
the theorem of propositional logic which he demonstrably used in reduc- 
tion, and it must convince the reader that ‘conversio syllogismi’ is simply 
the converse operation to ‘reductio syllogismi ad impossibile’. Aristotle 
admittedly never says this: the connexion was not apparent to him. The 
text of the Prior Analytics as a whole can be compared to an explorer’s 
pioneering reconnaissance of a hitherto untrodden island. This fits well 
with Aristotle’s consciously loose mode of expression, which deliberately 
leaves room for later precision. Schopenhauer, it is true, castigated any 
such procedure: anyone following it simply wants ‘‘to be able to draw 
his head from the noose when necessary’’.4° This is pretty: but there are 
cases when boldness destroys what caution might have secured unharmed. 
Aristotle approached the syllogism from this side and that with the care 
and dexterity of a funambulist; and this preserved him from a precipitate 
‘philosophical’ appraisal of what he had found. Many neighbouring logical 
flora escaped his notice, and he missed important items of logical geo- 
graphy: but this is only the reverse side of the preeminence which marks 
out his text above all later ones. We need only recall Alexander’s inge- 
nious but logically grotesque remarks in his commentary on A 4, 25b32 
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(in APr. 49, 6-17), where he holds that the first figure is apodeictic, the 
second dialectic and the third sophistic. (Only the first figure can prove 
universal affirmatives; the second concludes only to negations and thus 
belongs to the dialectician whose primary goal is the contradiction of his 
opponent’s assertions; the third belongs to the sophists since they love 
indeterminate propositions — which Aristotle, as is well known, equates 
with particular propositions — and in fact only particular conclusions 
occur in the third figure.) Comment is superfluous. Similar examples are 
ubiquitous, from Alexander to Prantl, whose impatient polemic against 
ali ‘trite formalism’ which will not harmonize with his ‘philosophical’, 
but utterly false, logic, can only make the modern reader smile. 
Lukasiewicz is wrong to treat the “usual interpretation’”’ of the pas- 
sages in A 5 and 4 6 on reductio ad impossibile as if it were Aristotle’s 
own, even if he might justly have blamed Aristotle because his words do 
not exclude such an interpretation. Lukasiewicz expressly recognises the 
logical validity of the operations which Aristotle calls conversio syllo- 
gismi (AS, p. 57). We have ascertained that the reduction of Baroco and 
Bocardo exactly corresponds to this procedure. Lukasiewicz is therefore 
wrong when he says that the “‘valid proofs’’ sketched in B 8-10 are re- 
placed in A 5 and 6 by “‘insufficient demonstrations per impossibile’’. 
And hence we need not ask the reason for this replacement. Lukasiewicz 
thinks the reason was that Aristotle wrongly failed to recognise arguments 
ex hypotheseos as legitimate instruments of proof (AS, p. 57). But in 
Aristotle’s eyes even Lukasiewicz’ “insufficient demonstrations per im- 
possibile’ must, like all syllogisms per impossibile, have been demon- 
strations ex hypotheseos. Thus even if Aristotle did in fact feel such an 
antipathy toward arguments ex hypotheseos, this could not possibly be 
the reason for the alleged replacement. Aristotle, according to Lukasie- 
wicz (AS, p. 58), “does not understand the nature of hypothetical argu- 
ments”: Lukasiewicz does not understand what Aristotle says about 
hypothetical arguments. According to Aristotle one and the same propo- 
sition g can be proved both ‘simply’, that is ‘deictically’, by proving q 
itself, and also hypothetically, by proving a proposition p and proceeding 
by means of an implication pg to g. The implication pq need be 
neither proved nor evident, in which case q is only hypothetically proved 
— that is, proved for all who are willing to grant the implication. If the 
implication isnot explicitly proved but can be assumed as evidently valid, 
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we have the case presented by reductio ad impossibile. Here the impli- 
cation which effects the proof has the form (not-not-q)—q; that q fol- 
lows from not-not-g, is an evident hypothesis, and its evidence allows 
us to regard reductio ad impossibile, hypothetical though it is, as a valid 
proof of g. That is what Aristotle means when he says at APst. A 11, 
77a22-24, that reductio ‘‘assumes the law of excluded middle’’.4! Luka- 
siewicz continues: “The proof of Baroco and Bocardo by the law of trans- 
position is not reached by an admission or some other hypothesis, but 
performed by an evident logical law” (AS, p. 58). But Aristotle does not 
mention an “admission” in connexion with the proofs of Baroco and 
Bocardo; and a hypothesis can in his view and in accordance with his 
principles, sometimes be an evident logical law — as it is in reductio ad 
impossibile. 

In sum: Aristotle proves Baroco and Bocardo by reductio ad impos- 
sibile. This procedure was grossly misunderstood by traditional logic, 
principally because it did not observe that a proof of the conclusions of 
these arguments cannot serve as the required proof of the syllogisms 
themselves. We have shown that reductio ad impossibile and the syllo- 
gism per impossibile are two distinct things, and that Aristotle realised 
this. Reductio ad impossibile is the converse operation to that described 
in B 8-10; and it is logically immaculate. 


§ 30. Proof by Ecthesis 


In comparison with proof by conversion of premisses (or conclusion) and 
by reductio ad impossibile, the third type of proof mentioned by Aris- 
totle, ecthesis, plays only a minor part. Ecthesis is used as a third way of 
proving Darapti (IIL), and mentioned as a possible way of proving Datisi 
(IIT) and Bocardo (II), where it is a second possibility after reductio and 
the expressions ““éxQeo1c” and “éxtidec8a1”’ do not occur. An ecthetic 
proof is only set out, again with unwelcome brevity, in the case of Darapti 
(A 6, 28a24-26). Outside the systematic chapters A 4—6 Aristotle uses 
ecthesis in his proof of the convertibility of AeB at A 2, 25a14-17 (cf. p. 
138). In his systematic summary in A 7, Aristotle only notices proofs by 
conversion and reductio. Hence it has been concluded (Lukasiewicz, AS, 
p. 67; Maier, SdA II, 2, p. 147) that he accorded only a restricted 
value to ecthesis as a method of proof. But the omission may (and does) 
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stem entirely from the fact that in A 7 Aristotle is only interested in the 
proofs by which imperfect syllogisms are reduced to perfect ones. And 
ecthesis admittedly does not do that. But it cannot be inferred from this 
that Aristotle “did not recognise it as a rigorous method of proof” 
(Maier): in his modal logic Aristotle proves two moods by ecthesis alone. 
They are Baroco and Bocardo with two necessary premisses (A 8, 30a 
6-16: on this passage cf. below, pp. 165 sqq.). Reductio ad impossibile, 
customary elsewhere, fails here; the contradictory of the conjectured con- 
clusion of these moods would be the proposition “A belongs possibly to 
all C”’, and this will not combine with either of the initial premisses to 
yield one of Aristotle’s perfect syllogisms nor even one of the syllogisms 
so far derived. 

The details of Aristotle’s modal logic are not our concern; we shall 
only draw on it where it seems to help us understand his assertoric logic. 
In assertoric logic at least nothing rests on the rigour of this type of 
proof: all syllogisms can also be proved in other ways. Here ecthesis is a 
redundant cook, and unfortunately the broth suffers. Just because ec- 
thesis is dispensable, Aristotle did not spend long in explaining it. His 
immediate successors, Theophrastus and Eudemus, did not understand 
it. The most confusing fact of all is that Aristotle uses the same expres- 
sions, ‘“éx@so1c” and “éxti0eo0av’’, to name operations which are ob- 
viously quite different. He himself was aware that these operations are 
different; but he must have thought them in some ways related, or he 
would not have called them all ék@eo1c. In the same way Aristotle talks 
of &vttotpoen and avtiotpégev in at least four different contexts (Ross, 
APPA, p. 293, distinguishes six different “‘usages’’): (a) the conversion 
of propositions in accordance with the rules stated in § 28, where the 
‘counterturn’ consists in the change of places by subject and predicate. In 
(b) the so-called conversio syllogismi, the conclusion is ‘turned round’, 
that is, (c) it is replaced by its negation (hence Aristotle distinguishes 
évavtias and dvtiKketpévas avtitotpégetv, B 8, 59b9). (d) Two (equiva- 
lent) propositions or predicates stand in a relation of avttotpo@7 if they 
can change places in an implication without making the implication 
false.42 It may seem tempting to take (d) as the basic sense and to derive 
(a), (b) and (c) from it by adding further stipulations. But since Aristotle 
says nothing about his use of the word “‘avtiotpégetv” we shall rather 
suppose that he let himself be guided by its normal meaning, “turn 
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round’’, and trusted his readers to draw the information necessary to 
understand it from the context in which it appeared. (In English too one 
word can bear the meanings (a) and (c): if I make a statement (say, “All 
A are B”) and someone says “‘the reverse is true’, he may mean either 
that in fact all B is A, or else that the proposition is false and that AoB 
or AeB is true.) 

What, then, of ecthesis? Can we find here too some connexion between 
the operations which Aristotle calls by the same name? And does the 
ordinary Greek use of the word give us any indication why he chose to 
call these operations ékOeo1¢? We must first distinguish the two main 
meanings which “éx@eotc”’ bears in Aristotle’s logic: (1) the proof of a 
syllogism — the present object of enquiry; (2) the extrication of three 
terms from the linguistic web of an argument which is to be tested for 
logical validity or put into normal syllogistic form. Aristotle deals with 
(2) — in modern terms, the translation of an argument expressed in ordi- 
nary language into the symbols of the syllogistic calculus — and in particu- 
lar with the difficulties and possible sources of error which beset it, in 
A 33-43; and there can be no doubt that he did not confuse this procedure, 
without which no well-formed syllogism could be constructed, with the 
proof of a syllogism’s validity, which he also calls &x@eo1s. The name 
““ecthesis’’ in sense (2) plainly refers to the ‘extraction’ of the three terms 
which are to replace the variables from the linguistic trappings of the 
sentences in which they occur. Sometimes the word is used for the pro- 
cedure opposite to this, whereby a syllogism is illustrated by having its 
variables replaced by concrete terms (e.g. A 10, 30b31 sqq.; B 4, 57a35). 
The ordinary language sense of “ék@eo1c’’ — Herodotus uses it for the 
exposure of children and Aristotle himself to describe Odysseus’ being 
landed on the shores of Ithaca by the Phaeacians (Poet. 24, 1460a36; cf. 
Od. v 166) — can cover all these cases. It is even closer to the usage we 
find in Aristotle’s Metaphysics. There the Platonists’ way of setting up 
the Ideas as things of a particular kind over and above the phenomena 
is called k0eo1g (Met. A 9, 992b10; B 6, 1003a10; M 9, 1086b10). The 
expression is apposite, given Aristotle’s doctrine of the eidoc as the formal 
principle immanent in things; the word is at least clearer than ““ywpiopidc’’, 
the expression which is more frequent and has had greater influence on 
the history of philosophy, but which rather recalls the unbridgeable chasm 
between the world of perception and the realm of ideas as a whole; and 
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it is more exact than “Ondotaotc” which is not found in Aristotle in this 
sense and which in any case does not suit the distinction between the 
Platonic and the Aristotelian theory of ideas. “&«@eo1c”’ exactly captures 
the extrapolation of a thing from its original context, and hence in Aris- 
totle’s criticism of Plato the artificial extraction of the etsoc from its 
connexion with the individual thing — a connexion which alone makes the 
thing a thing and the sidoc the form of a thing. 

So far we have found the expression “‘éxOeo1c’’ used in Aristotle’s 
writings in its everyday sense (the landing of Odysseus) and also in three 
distinct and more technical contexts. ‘‘Ecthesis’’ means: (a) the some- 
times difficult operation of extracting from an informal argument the 
three terms which must stand in place of the variables A, B, C in its 
formalisation; (b) the eliciting from the set of all terms certain suitable 
concrete terms which will replace the variables of a syllogism and so make 
its validity more palpable; and (c) the extrapolation of the Ideas from the 
individual things of which they are Ideas. It is plain that we are not 
dealing with special ‘senses’ of “‘éx@eo1c”’ in each of the cases: the word 
always bears the same meaning, but takes on a different colouring ac- 
cording to the context in which it appears — just as “daring” has the 
same meaning whether it is applied to a general’s strategy, an unusual 
but striking rhetorical trope, or a far-reaching scientific speculation. 

Any interpretation of the method of proof which Aristotle calls x@eotc, 
must, among other things, be sure to explain why Aristotle calls this 
method éx@eotc. 

After these prefatory remarks, let us turn to the texts in which Aristotle 
describes proof by ecthesis. The most important passage is the proof of 
Darapti (III): ‘it is also possible to make the proof by reductio ad impos- 
sibile and by ecthesis. For if both (sc. P and R) belong to all S, and one of 
the S is taken, say the N, then both P and R will belong to it, so that the P 
will belong to some R’’.4 It is natural to take Aristotle’s proof in this 
way: if P belongs to all S and R belongs to all S, then both also belong 
to any part extracted from S, say NV. We then have “‘P belongs to all N”’ 
and “R belongs to all N”, and from these premisses there follows “P 
belongs to some R’’. This, as it stands, would of course be circular: for 
the mood constructed around N is a new syllogism in Darapti — and it is 
Darapti that the ecthesis of NV is meant to prove. 

Alexander saw this and therefore rejected the interpretation44. The 
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only way out that he saw was to suppose that we are faced not with a 
logical proof, but with an attempt to convince by appeal to perception. 
N is not meant to be a sub-set of S but an individual having the property 
of S. If we look (in our imaginations?) at N we can see that it also has 
the properties P and R, and thus that P and R have at least one subject 
in common. This is illustrated by an example: take the syllogism “If 
animal belongs to all men and rational being belongs to all men, then 
animal belongs to some rational being’’: Socrates is a man, the compres- 
ence of animality and rationality in him is palpable; thus the syllogism is 
proved (in APr. 100, 1-7). Even if we were willing to regard this as a 
proof of Alexander’s concrete syllogism, it must still be shown that the 
syllogism yields a true proposition for any terms whatsoever — that it is 
valid. And as Aristotle himself well knew (cf. § 31), concrete examples 
can refute an alleged syllogism, but they cannot prove it. A proof must 
therefore stay in the realm of variables: and that is enough to rule out 
Alexander’s interpretation. For however much confidence we may have 
in our perception and imagination, it is simply impossible to think of an 
individual which belongs to the class S and has the properties P and R 
unless we replace S, P, and R by concrete terms: and that we are for- 
bidden to do. 

The same objection rules out the interpretations of Ross and Maier. 
Both follow Alexander in supposing that Aristotle must have had some 
sort of intuitive proof in mind, because the syllogistic proof sketched 
and rejected by Alexander is obviously circular. ““He must, I think, mean 
to be justifying the conclusion by appealing to something more intuitive 
than abstract proof — to be calling for an act of imagination in which we 
conjure up a particular S which is both R and P and can see by imagi- 
nation rather than by reasoning the possession of the attribute P by one 
R” (Ross, APPA, p. 32). ““Hence we have immediately intuitive evidence 
that some R is P” (Maier, SdA II, 2, p. 89). Both differ from Alexander 
in taking the N not as an individual but as a sub-set or subordinate term 
of S (Ross, APPA, p. 318; Maier, SdA II, 1, pp. 105; 101, n. 2; 106). But 
this is no improvement. By no “act of imagination” can we intuit a term 
which is determined only by the variables S, P, and R. Could we “see by 
imagination” a rod x inches long? At the root of this mistake, in Alex- 
ander as in the modern commentators, lies the belief that a proposition 
which cannot be proved syllogistically cannot be proved Jogically at all, 
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but must be shown by appeal to perception, by ‘“‘conjuring up a partic- 
ular S”’, and similar desperate expedients. Lukasiewicz (AS, § 19, pp. 
59-67) was the first to show that Aristotle, here as ever, argues /ogically 
and ‘abstractly’, using several laws well-known to modern logicians. (As 
often, he does not expressly formulate them.) Unfortunately, the ecthetic 
proofs of Baroco and Bocardo with two necessary premisses, which Aris- 
totle sets out in his modal logic, are relegated to a footnote by Lukasie- 
wicz (AS, p. 59 — they were pointed out to him by Ross) and the passages 
are not analyzed. In fact these proofs support Lukasiewicz’ proposed 
exegesis far better than the passages he refers to; moreover, they modify 
his interpretation in some not unimportant points. 

All Aristotle’s proofs by ecthesis depend on two logical laws which 
serve to show up the characteristics of particular propositions: 


(i) If A belongs to some B, then there is a term C such that A 
and B belong to all C. 


The term wanted can if necessary be defined as the logical product of A 
and B. Let A stand for “Christian” and B for “‘scientist’’. The assertion 
that some scientists are Christian is clearly equivalent to the assertion 
that there is a class C such that both B and A belong to al/ its elements. 
The existence of such a class can be known for certain since it can if 
necessary be constructed by forming the logical product of A and B, in 
our case the class of Christian scientists. In symbols: 


AiB-(AC) (AaC & BaC)*® 
The second law runs parallel: 
(0) If A does not belong to some B, then there is a term C such 
that A belongs to no C and B belongs to all C. 
In symbols: 
AoB->(AC) (AeC & BaC) 


If A stands for “‘commissioned”’ and B for “‘officer’’, then the N.C.O.’s 
would be the class defined by the term C. Of course other terms could be 
substituted for C: we have only shown that given any A and Bit is always 
possible to construct a term C — in the first case, A&B, in the second 
(not-A) & B. 

These equivalences (for the implication signs may plainly be replaced 
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by equivalence signs) play an important role in modern expositions of 
syllogistic (e.g. by B. v. Freytag-Léringhoff and Lorenzen); it is interesting 
to note that Aristotle already used analogous notions. As in our previous 
cases of non-syllogistic logical-rules, Aristotle uses these two laws in 
ecthetic proofs without introducing them explicitly. However, it has ap- 
parently not been noticed before that in APr. A 28, a chapter already 
referred to (pp. 6-7), there are sentences which come very close to 
formulating the two logical laws (i) and (0): 

“Tf we want to prove that one term belongs to some of another, we must 
consider the terms to all of which each term belongs: if a term to all of 
which the one term belongs is identical with a term to all of which the 
other belongs, then the first term must belong to some of the second.” 46 

“Tf we want to prove that a term does not belong to some of another term, 
then we must consider those terms to all of which the first belongs and those 
to none of which the second belongs.*’ If these two sets of terms have an 
element in common, then the first term must not belong to some of the 
second.”’ 48 

It is clearly stated here that the existence of a middle term C that satis- 
fies the requirements described is a necessary (BAentéov: 43b30) and a 
sufficient (4vayKn: 43b32; 44a1—-11) condition for the validity of the 
propositions AiB or AoB: and this is precisely what is asserted by the 
equivalences we have just set out. We are evidently dealing with purely 
logical relations between propositions which contain only variables and 
logical constants (existential quantifiers, connectives, and the relation 
symbols a, e, i, and 0): a proof based on these laws has nothing to do 
with Maier’s “empiricism” or Ross’ “imagination’’. 

We meet the first proof of this sort in chapter A 2 of the Prior Ana- 
lytics. It occurs in the proof of the convertibility of e-propositions, which 
we have already touched on in our discussion of the rules of conversion 
(p. 138). We must now attend to its ecthetic part. Aristotle says: “If the 
A belongs to no B, then the B will belong to no A. For if (the B belongs) 
to some (A), say C, it will not be true that the A belongs to no B (but this 
is supposed): for the C is one of the B’s” (A 2, 25a15-17)49. The proof 
clearly depends on the supposition that BiA, the negation of the conse- 
quent BeA, entails AiB, the negation of the antecedent AeB (cf. pp. 
138-139). This part of the proof, the convertibility of BiA to AiB, which 
has not yet been proved or even assumed, is meant to be clarified by the 
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reference to C, which is both A and B. Aristotle hardly gives a proof; 
rather, he suggests how the proof could be set up5® — and the interpre- 
tation of his suggestion would be quite impossible did not other passages 
which we shall shortly cite come to our aid. 

I shall now sketch the proof Aristotle suggests for the implication 
BiA—AiB. First, we have seen from A 28 that Aristotle knew the fol- 
lowing logical law: 


(i’) BiA->(AC) (BaC & AaC). 


Alexander, in his detailed discussion of this passage (31, 6-34, 22) — one 
of the finest parts of his commentary — weighed the possibility that Aris- 
totle wanted to conclude from the premisses AaC & BaC to AiB by Da- 
rapti. However, he himself rejected this explanation: it would hardly be 
commendable if Aristotle here assumed the syllogistic moods which are 
not to be discussed until later in the treatise®!; moreover, the standard 
proof of Darapti in A 6 uses the conversion AaB BiA which has not yet 
been proved. Alexander rightly rebukes Theophrastus (and Eudemus) 
who objected that Aristotle’s proof was circular, since he tried to show 
AeB-BeA by means of the implication 4iB— BiA and then later to prove 
this by means of the conversion of e-propositions: in fact Aristotle is 
here giving a different proof of i-conversion from that of the later passage. 
Alexander, as we have said, thinks that, since the proof is not syllo- 
gistical, and therefore not logical, it must be carried out empirically.®? 
Since, for the reasons we have stated, we are not satisfied with this ex- 
pedient, we must show first how the proof can be set up with logical 
rigour, and then that Aristotle would in fact have set it up in this way. 
This is not difficult: apart from the equivalence (i’), we only need to 
appeal to the commutativity of conjunction — p &q is equivalent to q&p 
(cf. pp. 59, 141) — and the expanded form of the so-called hypothetical 
syllogism: 
[pg &(q>r) &(r>s5)|>(p>5), 


which Aristotle uses in the reduction of Camestres (cf. p. 141, propo- 
sition (4).) We then reach the following proof: 


([ Bid (AC) (BaC & AaC)] 
&[(AC) (BaC & AaC) (AC) (AaC & BaC)] 
&[ (AC) (AaC & BaC) > AiB])>(BiA > AiB). 
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Lukasiewicz’ proof (AS, pp. 61-62), which takes nine steps, uses the same 
logical laws with the addition of two “rules of existential quantifiers”. 
The proof is thereby rigorously formalised, but for that very reason it 
departs from what was demonstrably Aristotle’s procedure. The passage 
in A 28 which served as our starting point is not adduced by Lukasiewicz. 
He says that “‘it is probable that Aristotle intuitively felt the truth of these 
theses without being able to formulate them explicitly” (AS, p. 61: the 
‘theses’ are our two-sided implication between AiB and (SC) (AaC& 
BaC)); this can now be improved: it is certain that Aristotle believed 
these theses to be true; nor was he unable to formulate them explicitly: 
he stated them, informally but clearly enough. 

It is not difficult now to present the ecthetic proof of Darapti in a form 
which both satisfies the requirements of logic and fits Aristotle’s inti- 
mations. The text reads (I repeat from p. 159): “If P and R belong to all 
S and one of the S, say N, is taken, then both P and R will belong to it, 
so that the P will belong to some R” (A 26, 28a24—26). Substituting P, R 
and N for A, B and C in (i), we get: 


PiR@(AN) (PaN & Ra). 


The premisses of Darapti are PaS & RaS. If these premisses imply (AN) 
(PaN & RaN ), then, by (i), they also imply Pik, and Darapti is proved. 
Do we have (PaS & RaS)—(AN) (PaN & RaN)? Clearly we do: every 
subset of S, and hence S itself, can stand for the N whose existence is 
asserted in the consequent of the implication. The proof of Darapti thus 
has this form: 


{[(PaS & RaS)>(AN) (PaN & RaN)Y] 
&[(4N) (PaN & RaN)>PiR]}>[(PaS & RaS)—PiR]. 


Aristotle uses the equivalence (0) for the ecthetic proof of Bocardo (IM). 
Here he is even briefer than in the case of Darapti. After the reductio we 
described in § 29 has been presented, he says: “‘It is also proved without 
reductio, if one of the S' is taken to which P does not belong’’.53 The pre- 
misses of Bocardo are PoS and RaS. By suitable substitution in (0), 
AoBe>(AC) (AeC & BaC), we find PoS to imply (4N)(PeN & SaN). The 
second premiss, RaS, together with SaN gives (by Barbara) RaN, and 
this with PeN gives (by Felapton) PoR. This is the outline of the proof 
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which Lukasiewicz has reconstructed from Aristotle’s curt direction “‘If 
one of the S is taken to which P does not belong”’. 

In detail, Lukasiewicz assumes: PoS(AN) (SaN & PeN), as above; 
Barbara (with transposed premisses) in the form (SaN & RaS)—>RaN; 
and Felapton (also with transposed premisses) in the form (RaN & PeN) 
—PoR. Applying the so-called synthetic theorem, which Alexander *4 at- 
tributes to Aristotle and which he certainly used in his analysis of argu- 
ment-chains, Lukasiewicz passes from Barbara and Felapton to the law 
(SaN & RaS & PeN)—>PoR; and thence, by a familiar principle of propo- 
sitional logic®®>, to (SaN & PeN)—>(RaS—PoR). Since it is legitimate to 
bind by an existential quantifier any variable which appears ‘free in the 
antecedent but not in the consequent of an implication, we have: 


(AN) (SaN & PeN)>(RaS—PoR). 


This proposition together with (0) yields, by the hypothetical syllogism, 
PoS—(RaS—Pok); and from this, by a further propositional law, there 
results (PoS & RaS)—PoR. And thus Bocardo is deduced. 

It may seem a temerarious or fantastical elucidation to spin such a 
long proof from such short and Delphic hints; at the very least, is this not 
to ride roughshod over all philological method? However, it should not be 
forgotten that we are dealing with a text on Jogic. In many cases there is 
only one interpretation which will satisfy all logical requirements. Such is 
our passage: granted that we are to prove Bocardo on the basis of the 
equivalence (0), the proof must run along the lines we have laid down; 
and we may trust that Aristotle was thinking in approximately the way 
Lukasiewicz conjectures — and by “‘approximately’’, I mean not that Aris- 
totle had some similar, equally exact, proof in mind, but that he had 
in mind precisely this proof with its logical connexions expressed in that 
looser manner which was the universal custom among logicians until the 
middle of the nineteenth century. 

The proposed interpretation is confirmed with all the clarity that could 
be desired by a section from Aristotle’s modal logic which Lukasiewicz 
unfortunately omitted to adduce. The passage is in chapter A 8 of the 
Prior Analytics. The context is the proof of Baroco and Bocardo with 
necessary premisses and necessary conclusion. Since reductio ad impossi- 
bile is not available here for the reasons given on page 157, Aristotle 
proves both moods by ecthesis. What he says about the two moods with 
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necessary premisses holds also, of course, for the corresponding non- 
modal syllogisms. 

“Tn the other cases (of moods with two necessary premisses and neces- 
sary conclusion) the necessary conclusion will be proved by conversion 
in the same way as in the assertoric cases. But in the second figure when 
the universal premiss is affirmative and the particular negative, the proof 
(that these moods are valid) will not be the same (as in the assertoric 
cases); but it is necessary to ‘expose’ (a part of the subject of each negative 
premiss) to which (the predicate) in each case does not belong, and to 
make the conclusion with this term as predicate; for it will be necessary 
in these cases. But if it is necessary with the ‘exposed’ term as predicate, 
(it will) also (be necessary) with some of that (term) as predicate (i.e. the 
term from which the ‘exposed’ term was ‘exposed’): for the ‘exposed’ 
term is a part of it. Each of the syllogisms (required for the proof) 
belongs to the same figure (as the syllogism which is to be proved).”’ >” 

The most important point for us here is, it will appear, the last sen- 
tence. Aristotle’s description, as we shall soon see, only fits exactly the 
proof of Baroco; but it is not difficult to make it fit Bocardo as well. Let 
us start with Baroco®’: the premisses of Baroco are BaA & BoC. It is 
asserted that AoC follows from BaA & BoC. To prove this, Aristotle says, 
we must expose a term from the subject of the o-proposition, that is from 
C, such that C belongs to all of it and B belongs to none of it. This is 
simple: in virtue of equivalence (0) we have: 


BoC (AD) (CaD & BeD). 


Aristotle now talks of a syllogism (30a10, 13) which we are to construct 
with D and which gives a conclusion involving the terms D and A. This 
is clearly only possible if we join the first premiss of Baroco, BaA, with 
BeD to form the pair BaA & BeD which, by Camestres (Ii), yields AeD. 
Aristotle says that the requisite syllogism belongs, like Baroco, to the 
second figure (30a13): we cannot doubt that he is thinking exactly as we 
suppose him to be. What holds of a// D, he continues, must hold at least 
of some C. Hence, supposing the premisses of Baroco, AoC holds: and 
this was to be proved. The last part of the argument too should really be 
brought into syllogistic form: from AeD&CaD we infer, by Felapton, 
AoC. We see, however, that Aristotle does not present this step in its full 
syllogistic form — probably because he can hardly presuppose Felapton, 
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a third figure mood, in his proof of Baroco of the second figure. 

Let us now compare the proof of Bocardo in A 8 with that which, 
following Lukasiewicz, we have elicited from the brief notice in A 6. We 
start with the premisses 40B & CaB. By ecthesis we can replace AoB by 
(AD) (BaD & AeD). Now, however, Aristotle’s description in A 8 no 
longer fits: we cannot infer AoC from AeD as we did in the case of Baroco; 
for D is here a subclass not of C, which is to be the subject of the con- 
clusion, but of the middle term of Bocardo, B, and what holds of D has 
no effect on C (although it does of course on B). We must therefore use 
our own wits in drawing the analogy for our mood Bocardo from the 
proof of Baroco. This is no Herculean task: we first join the second 
premiss, CaB, with the proposition provided by ecthesis, BaD, and con- 
clude, by Barbara, to CaD. Then with the other premiss AeD, we con- 
struct the premisses of Felapton: AeD & CaD> AoC. 

The last syllogism is clearly the one which Aristotle regards as the 
‘proof’ of Bocardo: it alone belongs to the same figure as its demon- 
strandum, and Aristotle has expressly demanded this. The reason why 
he again suppresses the second syllogism (Barbara) and replaces it by a 
tacit transition from CaB to CaD cannot be stated with confidence: per- 
haps he wanted to use only one syllogism in the proof to preserve the 
parallelism with Baroco; perhaps the fateful inclination to treat every 
proof as a syllogism also played a part; it may well be of relevance that 
in both cases the relation of a whole to its parts is in question, and that 
Aristotle regarded it as self-evident that what holds of all of a part must 
hold of at least some of the whole (in Baroco) and that what holds of all 
the whole must hold of all of every part (in Bocardo). At all events, this 
text could hardly provide stronger confirmation of the substantial cor- 
rectness of the interpretation we previously proposed. This passage, which 
Lukasiewicz did not notice, is related to his interpretation of the ecthetic 
proof of Bocardo much as — on happy occasions — a newly found papyrus 
is to a scholar’s conjectural restoration of a lacunose text: it fully con- 
firms the sense of the conjecture and it shows in its divergencies the very 
traits which have elsewhere been found characteristic of the author. 

Finally, we must consider whether our interpretation can explain why 
Aristotle chose to call this sort of proof ecthesis. I think it can: in the 
other technical uses of the word terms were ‘extracted’ from a sentence 
in ordinary language, or a group of terms was selected from the set of all 


167 


ARISTOTLE’S THEORY OF THE SYLLOGISM 


possible terms to take the place of syllogistic variables: here a subterm of 
the given term is put on one side and then operated with. This usage of 
the word accords with its basic meaning (or, to put it more cautiously, 
its usual meaning in ordinary language), which we saw Aristotle use in 
the case of Odysseus’ disembarkation, just as well as do the other mean- 
ings set out at the beginning of this section.®? 


§ 31. Inconcludent Premiss-pairs 


In A 4-6 Aristotle not only proves the validity of the fourteen syllogisms 
of the first, second and third figures which he recognises: he also demon- 
strates that those pairs of syllogistic propositions which are not premisses 
of one of these syllogisms cannot occur as premisses of any syllogism 
whatever. The way he proves this is controversial in a double sense: his 
interpreters (a) do not agree on what he is trying to do; and (b) entertain 
logical objections to his method. Before describing Aristotle’s proofs of 
invalidity, we must spend a few words in explaining how he reviews the 
possible pairs of premisses. 

In each figure Aristotle surveys the sixteen pairs of propositions which 
can be constructed by permutation of the constants a, e, i, and o. He 
always investigates first the pairs consisting of two universal propositions, 
da, ed, de, ee (where ea stands in the first figure for AeB& BaC, in the 
second for BeA & BaC etc.). Then come the pairs constructed from one 
universal and one particular proposition (ai, ei, ao, eo, oa, ia, ie, oe); and 
finally the purely particular pairs (ii, io, oi, oo). The order of these three 
groups is constant in all the figures, but the order of the pairs within each 
group is not. In the third group alone do the pairs always occur in the 
same order, i/, io, oi, o0. The changes in order are not due to chance: 
Aristotle wants to set at the head of each group the pairs which are in 
fact concludent, that is, which are premisses of valid syllogisms. 

No previous commentator has asked why Aristotle sets out the 16 
pairs of each figure in the particular order which we find in the text. The 
answer to this question is no doubt of little importance for our under- 
standing of Aristotle’s syllogistic. Nevertheless it is not entirely without 
point: Aristotle never says why he chose the order he did; if it can be 
shown that in spite of this the order is based on certain principles, we 
shall have further evidence that the text of the Prior Analytics is set 
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against a backcloth of ideas and considerations which pass by the hasty 
reader unnoticed. If we are punctiliously naive, if, that is, we take nothing 
at all for granted, then in certain cases we can trace these considerations 
a good part of the way back to their origins. In the present instance we 
find that in all probability Aristotle worked on the basis of the following 
schema: 


a obo Gd 
1 | aa ea ae ee 
SEN tone YAR ole (ae) 
3 \a@ od ie ve 
4\ ii of io 00 


Row a contains the pairs consisting of two affirmative propositions; b, 
those consisting of negative major and an affirmative minor; ¢, an affir- 
mative major and a negative minor; d, two negative propositions. Line 1 
contains the universal pairs; 2, the pairs in which the minor, and 3, those 
in which the major, is particular; and 4 those consisting of particular 
propositions alone. 

In the first figure Aristotle begins with the pairs aa and ea of the first 
line because they are premisses of valid moods of the first figure (Barbara 
and Celarent). He then shows that nothing can be inferred from ae and 
ee. Next, turning to the second group (pairs of different quality), he first 
stays in the rows which contained the concludent pairs aa and ea and 
shows ai and ei to be premisses of valid moods (Darii and Ferio); then 
ia and oa are eliminated. Aristotle now moves to the right along the same 
line and proves the inconcludency of ie and oe; and then of ao and eo. 
The pairs of the fourth line are summarily dismissed as useless. 

In the second figure the procedure is similar: again, the two pairs ea 
and ae in the first line are at the head because they are the premisses of 
the valid moods Cesare and Camestres. Then Aristotle investigates aa and 
ee, and shows that in the second figure no conclusion of the required 
form AxC can be deduced from them. Moving to the second group, again 
he discusses first the pairs which result from weakening one of the prem- 
isses of Camestres and Cesare: ei and ao (both are concludent: Festino 
and Baroco); oa and ie follow (both useless as premisses). Next, the re- 
maining pairs of the second line, eo and ai, and of the third line, oe and 
ia, are tested; finally the pairs of the fourth line are summarily shown to 
be useless. 
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In the third figure, as in the first, only aa and ea of line 1 can be used 
as premisses of valid arguments (Darapti and Felapton). Nevertheless 
Aristotle does not discuss the pairs of the second group in the same order 
as he did in the first figure, obvious though this course might seem. It 
is readily seen why he did not: in row a ai as well as aa and ia yields a 
valid syllogism (Datisi); Aristotle therefore at once proceeds to the right 
along the same line and establishes that oa too gives a valid argument. 
The concludence of ai and ia suggested that the mood got by inter- 
changing the relational constants in each particular mood was valid: 
therefore Aristotle next investigates ao, which, however, cannot serve as 
a premiss-pair. Thus we meet the only case in A 4-6 in which an incon- 
cludent pair is discussed before a pair of the same group which does yield 
a conclusion. This (e7) is at once retrieved and is followed by its opposite 
ie (inconcludent). Next to the right in the same line is oe, which brings 
along with it eo: both are shown to be useless. Finally the same summary 
rejection of the pairs of the fourth line. 

It is not likely that this transparent pattern stems from pure chance. 

The first pair of propositions from which no conclusion of the pre- 
scribed form AxC can be inferred — the first pair of propositions which is 
not a pair of premisses — faces Aristotle at A 4, 26a2-3. It is, as the pre- 
ceding remarks make clear, the pair ae of the first figure, that is AaB & BeC. 
How does Aristotle prove that this pair is not a pair of premisses? The 
text reads: 

“(a) If the first follows all the middle, and the middle belongs to none 
of the last, then there will not be a syllogism of the outer terms®9; (b) 
for nothing necessary occurs by their being so; (c) for it is possible that 
the first belongs to all the last and (also that it belongs) to none (of the 
last), so that neither the particular nor the universal (judgment) is neces- 
sary. (d) But if nothing is necessary because of them, then there will not 
be a syllogism. (e) Terms for ‘belongs to all’: animal, man, horse; for 
‘belongs to none’: animal, man, stone.’’ 61 

We have already met proposition (a) in our discussion of Aristotle’s 
definitions of the figures (§ 22, p. 93). Sentence (b), “nothing necessary 
occurs by their being so’”’, we know (from § 6, p. 20) to be a misleading 
way of expressing the fact that no conclusion of the required type neces- 
sarily follows. There we established that ‘relative’ necessity, which we 
have here and which answers to a universal quantifier over term variables, 
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is denied by asserting ‘relative’ possibility. And since the negation of a 
universal quantifier prefixed to a logical formula consists in the assertion 
that there are arguments which do not satisfy the formula, it is equivalent 
to an existential quantifier over the same variables followed by the ne- 
gation of the formula. The ‘relative’ possibility which Aristotle asserts in 
(c) according to his text is, as it ought to be, the negation of ‘relative’ 
necessity; it must therefore, if our interpretation in § 7 is correct, be 
explicable as a sort of existential quantifier. 

After this preface let us turn to the interpretations of the passage 
offered by our predecessors. 

Alexander explains the distinction between pairs which are premisses 
of valid syllogisms (ovCvyiat ovAdoytotikat) and pairs which cannot 
serve as premisses (ovCvyiat GovAAdytotol) by adducing the conceptual 
twins, Form and Matter. This does not make things any clearer: valid 
syliogisms are, according to him, those which “‘do not alter where they 
alteration find, and do not infer and prove different things on different 
occasions but always and for all matter preserve one and the same form 
in the conclusion” (in APr. 52, 19-22). On the other hand, a pair of 
propositions ‘‘which is changed and transformed with its matter, and 
which on different occasions has different and mutually inconsistent con- 
clusions, is an asyllogistic and unreliable pair of premisses; just as a man 
who does not stand by his opinions is unreliable’? (52, 22-25). In his 
exegesis of our present passage (55, 10-57, 4), Alexander understands by 
the ‘matter’ (6An) the different terms which, according to sentence (e), 
can be substituted for the variables in the pairs. The premisses in ques- 
tion, he says (55, 22 sqq.), given suitably chosen term-material (that is, 
given the substitution of suitable terms for the variables in AaB & BeC) 
in one case entail AaC and in another entail AeC, propositions which are 
mutually destructive. Since the conclusion from a genuine pair of prem- 
isses must have the same form for all concrete terms, our pair of propo- 
sitions cannot be a pair of premisses.®? 

This explanation of the passage, which Philoponus follows (in APr. 74, 
30-75, 15), appears at first to be fairly illuminating. It seems to explain 
the expressions — unusually concise even for Aristotle — “Terms for ‘be- 
longs to all’: animal, man, horse; for ‘belongs to none’: animal, man, 
stone”’ (25a8-9): the premisses ‘‘Animal belongs to all men, man belongs 
to no horse’’ can in fact be followed by the ‘conclusion’ ‘Animal belongs 
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to all horses’: and similarly “Animal belongs to all men, man belongs 
to no stone” allow the ‘conclusion’ ‘‘Man belongs to no stone’. But it is 
wrong to say that these propositions can be deduced from, or proved by, 
the premisses associated with them, and that the “‘clearest sign” that the 
pair is inconcludent is the fact that “the conclusions deduced from them 
destroy one another’: the conclusion simply cannot be ‘inferred’ from 
the given propositions — and in any case they do not contradict one an- 
other since they are about different terms. To say that the pairs are not 
“reliable’’ “because propositions of different forms can be deduced from 
them”’ is systematically misleading (cf. p. 188, n. 28): it misrepresents the 
fact that no conclusion whatever can be inferred, because the premisses 
(here AaB& BeC), given suitable terms, are consistent with propositions 
of the form AaC and AeC, hence also with AiC and AoC, and thus with 
all possible forms of propositions. This will shortly be expanded. 

In his commentary on the passage Waitz limits himself to the 
correct observation (at least factually correct: it does not clearly grasp 
Aristotle’s text) that, instead of “‘there results nothing necessary’’, 
Aristotle should have said “‘there results nothing with necessity” (I, p. 
381): “‘nam non quod sequitur necessarium est, sed necessario conse- 
quitur propositionibus concessis”. We have seen that Aristotle’s termi- 
nology is quite consistent: Aristotle recognises ‘relatively’ and ‘absolutely’ 
necessary propositions, and the conclusion of a valid syllogism, since it is 
‘relatively’ necessary, is a necessary proposition. Waitz does not explain 
how Aristotle uses his term triads to refute the concludence of the pre- 
misses; however, he finds fault with Aristotle’s method because it shows 
by example what can only be proved from the logical relation in which 
the terms stand to one another: “‘est enim proprium artis logicae, ut 
terminorum rationem cognoscat, dum res ignoret.” This reproach will 
meet us often until we reach Lukasiewicz; I shall examine its justification 
when I discuss Lukasiewicz’ comments. 

Prantl passes over Aristotle’s proofs of inconcludence in silence. 

Maier, in his commentary on our passage, repeats both Waitz’ re- 
proach and Alexander’s error. “The proof (of inconcludence) ... is an 
empirical one. We meet here for the first time a type of argument which 
will often recur: terms for “belong to all’ are ...: animal, man, horse; for 


‘belong to no”: animal, man, stone. The following combinations are in 
view: 
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All man is animal All man is animal 
No horse is man No stone is man 
All horse is animal No stone is animal 


Thus it is shown by examples that, for the pair in question, both a uni- 
versal affirmative and a universal negative proposition can be derived (my 
italics) from premisses which, logically speaking, are completely equiva- 
lent. And hence it is proved in concreto that a combination of this sort 
admits no syllogism” (SdA II, 1, pp. 75-76). Maier characterises the 
procedure thus: “Aristotle’s method is empirico-experimental .... He 
tests and experiments in order to see what in fact results (my italics) from 
the different combinations of premisses’’ (SdA II, 2, p. 87). The proof is 
thus “logical empiricism” (SdA II, 1, p. 81) — a phrase implying strange 
notions both of logic and of empiricism. 

In his German translation of the Prior Analytics Rolfes explains the 
passage as follows: “All men are animals, no horse is a man, therefore 
no horse is an animal. All men are animals, no stone is a man, therefore 
all stones are animals. In both cases a conclusion is inferred from true 
premisses and in both cases the conclusion is false: it follows that neither 
a universally affirmative nor a universally negative conclusion is yielded. 
Similarly no particular conclusion can be inferred ...’’® I do not under- 
stand why Rolfes makes an e-proposition from “horse”’ and “‘animal’’, 
which Aristotle says are terms for ‘belong to all’, and an a-proposition 
from “‘stone’”’ and “‘animal’’, which are intended to be examples of ‘be- 
long to none’. Aristotle never says that in both cases a conclusion is in- 
ferred, nor does he assert that the conclusion is false. How could a false 
proposition be inferred from true premisses? Finally, the reader is left in 
the dark as to the reference of the “‘similarly” in the last sentence — as 
indeed he is by the whole note. 

Ross’ commentary is, as usual, clear and definite. We find a reasonable 
interpretation which can be squared with the text; then a judgment on 
the value of the method: “‘It is noticeable that in this and following chap- 
ters, where A. states that a particular combination of premisses yields no 
conclusion he gives no reason for this, e.g. by pointing out that an un- 
distributed middle or an illicit process is involved; but he often points 
to an empirical fact which shows that the conclusion follows (a lapsus 
calami for “‘no conclusion follows’’). E.g. here, instead of giving the 
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reason why All B is A, No C is B yields no conclusion, he simply points 
to one set of values for A, B, C (animal, horse, man) for which, all B 
being A and no C being B, all C is in fact A, and to another set of values 
(animal, man, stone) for which, all B being A and no C being B, no C is 
in fact A. Since in the one case all C is A, a negative conclusion cannot 
be valid; and since in the other case no C is A, an affirmative conclusion 
cannot be valid. Therefore there is no valid conclusion (with C as subject 
and A as predicate)&4”’ (APPA, p. 302). On p. 33, after similar remarks, 
Ross adds that such a method only shows that certain pairs of propo- 
sitions cannot warrant a conclusion, it does not show why they cannot. 
This is an almost verbal reprise of Uberweg’s opinion: he thinks the 
method to be deficient in that “‘the ratio cognoscendi of the invalidity does 
not correspond with its ratio essendi” (SdL°, p. 348). No fault can be 
found with Ross’ interpretation proper, except that it does not precisely 
reproduce Aristotle’s argument, which the text admittedly offers in very 
abbreviated form. 

In contrast to the interpretations we have so far reviewed, it is note- 
worthy that Ross does not say, and plainly does not think, that the propo- 
sitions “‘Every horse is an animal” and “‘No stone is an animal” are in- 
ferred in the examples.®® 

We have surveyed the views of commentators prior to Lukasiewicz 
whose interpretation I do not want to discuss until the end of this sec- 
tion; we must now try to understand Aristotle’s proof of the inconcludence 
of certain pairs of propositions. To this end we must remind ourselves of 
Aristotle’s actual procedure in A 4-7 and of the logical problems which 
must have confronted him. The main question of these chapters is this: 
how can the multitude of pairs which satisfy the definitions of the syllogistic 
figures (that is, the pairs of propositions which have just one term in 
common) be divided into two classes such that the one class contains the 
premiss pairs of valid syllogisms, and the other all the pairs from which 
no proposition of the prescribed form connecting the two outer terms can 
follow? Aristotle clearly obtains the initial class by permuting the 16 
possible combinations of propositions from aa to 00 in each figure, as we 
described at the beginning of this section. He only recognises three figures, 
therefore he only has 3 x 16 or 48 such pairs, whereas in fact there are 64. 
For the sake of brevity, I shall call each of the 48 combinations which 
Aristotle constructs and investigates a pair; a pair which can serve as the 
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premisses of a syllogism which both is valid and is recognised by Aristotle 
as valid I call for short a premiss-pair; finally, a pair, which is not a prem- 
iss-pair is to be called an inconcludent pair. These three groups answer to 
those which Alexander calls ov€vyia (team of propositions), ovCvyia 
ovAdoytotikn and ovCvyia GovAAdytotos (52, 16 sqq.). Aristotle passes 
from figure to figure, reviewing in turn all the possible pairs in the three 
figures he recognised. He shows that a pair is a premiss-pair, or belongs 
to the class of premiss-pairs, either (in the first figure) by pointing out 
that it evidently yields a conclusion of the prescribed form, AxC, or else 
(in the second and third figures) by giving a proof which reduces it to a 
premiss-pair of an evident, or perfect, argument. Often he first adds a 
conclusion to the pair and then ensures the correctness of the adjunction 
by logical proof. The preceding sections have dealt with this in detail. 

Aristotle could now simply define the class of inconcludent pairs as 
those 34 pairs for which such a proof has not been given. This would mean 
to assume that where Aristotle has not given a proof of membership of the 
class of premiss-pairs, no such proof can be given; this assumption Aris- 
totle could not and would not make. Therefore, he proves not only 
membership of the class of premiss-pairs, but also membership of the 
class of inconcludent pairs. 

How can such a proof be given? It is clear that the class of premiss- 
pairs and the class of inconcludent pairs together exhaust the set of pairs. 
If p is a pair and p:p is not a premiss-pair, then p must be an inconcludent 
pair. This suggests that we define the class of inconcludent pairs by the 
negation of the property which serves to determine the class of premiss- 
pairs. What is this property? Plainly, that from them at least one con- 
clusion of the form AaC, AeC, AiC, or AoC follows; that is, that from 
the pair either for all terms AaC follows, or for all terms AeC follows, 
etc. We must now express this more precisely: 

Let p be one of the 48 Aristotelian pairs, AaB& BaC ... AoB& CoB; 
let P be the class of premiss-pairs; and J the class of inconcludent pairs. 

What then are the necessary and sufficient conditions for p’s being a 
P (a particular pair’s being a premiss pair)? Obviously, they are these: 


peP%<[(A, B, C) (p> AaC) or (A, B, C) (p> AeC) or 
(A, B, C) (p>AiC) or (A, B, C) (p> A0C)]. 


To give the necessary and sufficient conditions for a p’s being an IJ (a 
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pair’s belonging to the class of inconcludent pairs) we must construct the 
negation of this expression. Our formula is an alternation of propositions 
all of the variables of which are bound by universal quantifiers (for 
variables other than A, B, and € cannot occur in p if p is a pair in the 
sense defined). The negation of a proposition of the form “‘p or q or... or 
r’’, is, according to one of de Morgan’s laws®”, ‘‘not-p and not-q and ... 
and not-r’’. Thus in place of ‘for’ in our formula we must read “and”, 
and in place of (A, B, C) (p> AaB) etc. we must read their negations. On 
the principle that one counterexample is enough to refute a universal 
proposition, the negation of (A, B, C)(p—AaC) is the assertion that 
there are terms A, B, C for which p> AaC does not hold. We have already 
seen that the negation of “‘p—q” is “p and not-q” (PM, 4.61). The ne- 
gation of (A, B, C)(p—AaC) is therefore (44, B, C) (p & AoC) (since 
AoC is the negation of AaC). Thus the negation of the whole expression 
which we constructed as equivalent to pe P has the form: 


[(dA4, B, C) (p & AoC) and (AA, B, C) (p & AiC) and 
(4A, B, C) (p & AeC) and (AA, B, C) (p& AaC)]; 


and this is equivalent to saying that p belongs to the class J, or that p is 
an inconcludent pair, or that pe/J. 

This assertion is clearly proved if (1) I can give a term triad which 
both (a) makes p true and (b) makes a proposition of the form AaC true; 
and (2) I can give a different triad which fulfills (a) as above and which 
also (b’) makes a proposition of the form AeC true. For since AoC fol- 
lows from AeC, and AiC, within Aristotle’s system, follows from AaC, 
these two triads will also be evidence for the propositions (4A, B, C) 
(p& AoC) and (4A, B, C) (p& AiC), which are the remaining require- 
ments for the refutation of pe P and hence for the proof of pel. Quite 
evidently this is exactly what Aristotle is saying in our passage. He is en- 
quiring whether AaB & BeC is a premiss-pair or an inconcludent pair. To 
justify his assertion that it is not a premiss-pair he asserts that from the 
pair neither an a- nor an e- nor an i- nor an o-proposition follows; that 
therefore the conditicns for pe P are not satisfied. And to prove this as- 
sertion he gives two triads ®8 such that their terms, substituted for A, B, 
C, (a) in both cases make AaB and BeC true, and (b) in the first case 
satisfy AaC and (b’) in the second case satisfy AeC. Thus the existence 
of triads which satisfy the conditions for (AaB & BeC) eI is demonstrated. 
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We can readily see from this discussion why Alexander (in APr. 89, 
31-90, 27) was right to reject Herminus’ assertion that to prove pe/J it is 
enough to find two triads such that one satisfies p & AaC and the other 
p& AoC. For in this case we have only refuted the assertion that p entails 
a conclusion of the form AeC or AoC or AaC. AiC might still follow. It 
is possible to find triads which satisfy the premisses of Darii (I) and the 
terms A and C of which can be joined to make true propositions of the 
form AaC or AoC.®® In fact it is the case that all terms which satisfy Darii 
always satisfy either AaC or AoC as well. Only AeC is excluded: there is 
no triad which satisfies Darii’s premisses and also AeC. And that is why 
the inference to the negation of AeC, AiC, is always valid. 

We have now given sufficient attention to Aristotle’s usual method of 
proving that a pair is inconcludent. However, he sometimes uses a differ- 
ent method, which has a certain resemblance to his reduction of valid 
moods to moods already proved. In these cases he does not state term 
triads, but says that the inconcludence of one pair has already been 
proved and that if this pair is inconcludent, the pair under consideration 
cannot be a premiss-pair. This method only appears where Aristotle has 
certain difficulties with his usual procedure. 

These difficulties stem from the fact that a true proposition of the form 
AiC or AoC neither entails nor excludes the truth of AaC or AeC. Aris- 
totle later calls this feature of these premisses “‘the indefinite’? and he 
uses it in his proof of their invalidity. Because of ‘the indefinite’ it is some- 
times not possible to find two term triads of the required sort: we cannot, 
for example, find triads which satisfy ao in the first figure without also 
satisfying ae. This example is in fact the first such case which Aristotle 
discusses (A 4, 26a39-b10). The difficulty at first misleads him into making 
a mistake; later he recognises that ‘the indefinite’ itself can serve as part 
of the proof. He says: 

“When (in the first figure) the major premiss is universally affirmative 
or negative and the minor is particularly negative (i.e. he is dealing with 
ao and eo in the first figure), there will not be a syllogism; for example, 
if the A belongs to all B and the B does not belong to some C...: for the 
first may both follow all and follow none of the term (C) to some of which 
the middle does not belong.” Let us suppose the terms: animal, man, 
white. Then let us take some of the white (things) of which man is not 
said, say, swan and snow. Animal is said of all the one (swan) and of 
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none of the other (snow), so that there will not be a syllogism.” 7? 

Aristotle begins here in the usual manner: he asserts that there are 
triads such that in the one case AaB, BoC and AaC are true, and in the 
other (for different A, B, C) AaB, BoC and AeC are true. Terms for the 
first case are readily found: animal, man, and mammal would satisfy 
the conditions. For in fact animal belongs to all men, man does not 
belong to some mammals and animal belongs to all mammals. But it is 
impossible to find terms for AeC that also satisfy AaB and BoC, if BoC is 
required to mean “‘B does not belong to some C, but it does belong to 
some other C”. For AaB and BiC together entail AiC (by Darii), and AeC 
cannot therefore hold. 

We can remove this difficulty by pointing out, as Aristotle himself 
later admitted, that BoC does not have to mean that BiC holds too; rather, 
if BeC is true then so is BoC. Here, however, Aristotle does not follow 
this path. He plainly wanted to make his proof immediately convincing 
by granting to the propositions he uses only the meaning which they bear 
in ordinary language. In ordinary language of course a proposition of the 
form “A does not belong to some B” almost always means that some 
B’s are A. (This, however, is superficial: even in ordinary language AoB 
cannot mean that AiB holds too. But AoB is generally only used in situ- 
ations in which AiB holds, and ordinary language has a tendency to 
count the situation in which a proposition is normally used as a part of 
its meaning.) Aristotle therefore tries to reach AaC and AeC by some 
other route. He offers the triad animal, man, white. This triad obviously 
satisfies AaB & BoC; it also satisfies AiC and AoC. We have thus far 
shown that from AaB & BoC no proposition of the form AeC or AaC can 
follow. To exclude the remaining conclusions, AiC and AoC, we must 
find triads which satisfy both the pair and also AeC or AaC. Aristotle 
wrongly thinks that this demand is fulfilled by the triads animal, man, 
swan and animal, man, snow without depriving the premiss BoC of its 
meaning BoC & BiC, and that our difficulty is eliminated. The logical 
error is this: Aristotle thinks that we can substitute “‘swan’”’ and ‘‘snow” 
for “white” in the second premiss of the initial pair, “Man does not belong 
tosome white things”’, without changing the quantity of the proposition?2; 
for in fact swans and snow are subsets of white things and therefore 
‘some white things’. ““Some white things”, however, is not the same term 
as “white”; and the second proposition after substitution would have 
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the form “Man belongs to none of some white things’. “Swan” and 
“snow” are thus not substituted for C in the initial example but for 
“some C”’: the proposition, which before had the form BoC, must now 
have the form Be (some-C). The difficulty is not, and cannot be, avoided 
by this manoeuvre. 

Maier interprets the text in this way, but he does not raise any objec- 
tions to the correctness of the procedure (SdA II, 2, p. 87). Ross offers a 
different explanation: “The fact that, all men being animals, and some 
white things not being men, some white things are animals and some are 
not, shows that premisses of the form AO do not warrant a universal 
conclusion; but it does not show that a particular conclusion cannot be 
drawn. Therefore here A. falls back on a new type of proof. Within the 
class of white things that are not men we can find a part A, e.g. swans, 
none of whose members are (and a fortiori some of whose members are 
not) men, and all are animals; and another part none of whose members 
are (and therefore a fortiori some of whose members are not) men, and 
none are animals. If the original premisses (All men are animals, Some 
white things are not men) warranted the conclusion Some white things 
are not animals, then equally All men are animals, Some swans are not 
men would warrant the conclusion Some swans are not animals; but all 
are. And if the original premisses warranted the conclusion Some white 
things are animals, then equally All men are animals, Some snow is not 
a man, would warrant the conclusion Some snow is an animal; but no 
snow is. Therefore the original premisses prove nothing.” (APPA, p. 304). 

This is a good argument: but it does not reproduce Aristotle’s train of 
thought. It would be impossible to see why (apart from carelessness) 
Aristotle should begin with a triad (animal, white, man) which can yield 
only particular propositions of the form AxC and should then turn to a 
subclass of one of the terms, C, of this triad and construct with this the 
required conclusions AaC and AeC. For he could have introduced the 
triads animal, man, swan and animal, man, snow straight away as the 
two triads which can prove the inconcludence of AaB & BoC. The salient 
point is of course this: in both these cases Aristotle gets true propositions 
of the form BeC and not the desired BoC, and his aim is precisely to avoid 
the argument a fortiori which Ross uses twice. This is why he begins, not 
with these two triads, but with the initial triads animal, man, white for 
which BiC as well as BoC is true, and tries to retain this property by incor- 
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rectly substituting ‘‘swan”’ and “‘snow” for “white” in the second premiss. 

However, Aristotle goes on to give a second, and this time correct, 
proof that ao in the first figure belongs to the class of inconcludent pairs: 

“Again, since ‘B does not belong to some C’ is indefinite, and it is 
true both if (B) belongs to no (C) and if it does not belong to all, and if 
we take terms such that it belongs to none then there is no syllogism (for 
this has already been shown): then it is evident that there will be no 
syllogism if the terms are related in this way; for (otherwise) there would 
have been one in the other case too.” 73 

Here Aristotle formulates and uses the following rule of propositional 
logic: 


If p andq donotimplyr and q implies s,then pand sdo notimplyr.’4 


The first member of the pairs 4aB & BeC and AaB & BoC are identical, 
and BeC entails BoC. AaB &BeC is thus, in the sense we defined, the 
‘stronger’ pair. Aristotle reasons by reflecting that nothing can follow 
from weaker premisses which does not follow from stronger; or, to hold 
by our simile (p. 138), a weaker crane cannot possibly lift a load which 
a stronger onecannot move. This principle can of course always be applied 
where it is possible to derive one pair by conversion or subalternation 
from another which has already been proved inconcludent. If I have 
proved a pair inconcludent, then I have also proved all other pairs in- 
concludent which I can logically derive from the first pair. 

Aristotle did not work this principle up into a system, as he did the 
reduction of the valid moods or premiss-pairs to the moods or premiss- 
pairs of the first figure. The reason for this was plainly that, although he 
recognised certain moods as ‘evidently valid’ and hence certain pairs as 
evident premiss-pairs, he would not, and according to his principles 
could not, mark out any of the inconcludent pairs as ‘evidently’ incon- 
cludent. Therefore he stood by what he plainly thought was the most 
transparent method of proof, reference to term triads satisfying the stated 
conditions, and never used the method “‘be means of the indefinite” (é« 
tod addtopiotov) which we have just discussed, unless — as in the cases of 
ao and eo in the first, ai and eo in the second, and ao and eo in the third 
figure — he was forced to it by the fact that no terms could be found for 
one of the two triads which did not also satisfy the universal form of the 
second premiss. 
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The texts of all these passages make it quite clear that it was just this 
difficulty which induced Aristotle to-fall back on the law we have quoted. 
It is enough if we quote the proof of the inconcludence of eo in the 
second figure: 

“Let both premisses be negative, and let the major be universal; i.e. 
let the M belong to no N and not belong to some X. It is possible that 
the N belongs to all and to no X. Terms for ‘belong to none’: black, 
snow, animal.” (In fact black belongs to no snow and does not belong 
to some animals, and snow belongs to no animals. In the second figure 
Aristotle always names the middle term first.) ‘“‘Terms for ‘belong to all’ 
cannot be found, if the M belongs to some X and does not (belong) to some 
(other X). For if the N (belongs) to all XY and the M (belongs) to no N, 
the M will belong to no X;” (this could be proved by Ce/arent with trans- 
posed premisses) ““but it was supposed that (the M) belongs to some (X). 
Therefore it is not possible to find terms in this way, but it must be proved 
by means of the indefinite.” ?° 

Lukasiewicz, in his description of the proofs of inconcludence under 
the title ““The rejected forms” (AS, pp. 67-72), deals with both Aristotle’s 
methods of proof. His exposition diverges from Aristotle’s text in that 
according to him Aristotle wants to prove, not the inconcludence of certain 
pairs, but the invalidity of certain syllogisms. The form of Aristotle’s 
argument is, as we have seen, this: from AaB& BeC nothing follows, 
that is neither AaC or AeC nor AiC nor AoC follows; for it is possible 
to find two term triads which satisfy daB& BeC& AeC and AaB& BeC 
& AaC. This is quite different from arguing that the inferences AaB 
& BeC—>AaC, AaB& BeC>AeC, AaB& BeC>AiC, AaB& BeC— AoC 
are all invalid. 

Lukasiewicz puts great value on the second of Aristotle’s procedures 
for proving inconcludence. The propositional law which lies behind it 
he calls a “rule of rejection’’; it is analogous in some respects to a “‘rule 
of assertion”. The rule of rejection runs: “If the implication “If «, then 
B”’ is asserted but its consequent f is rejected, then its antecedent « must 
be rejected too” (AS, p. 71). The corresponding rule of assertion would 
read: “If the implication “If «, then f’’ is asserted and its antecedent a 
is asserted, then its consequent 8 must also be asserted” (cf. AS, pp. 81, 
88). In our case the rule of rejection would have to be formulated like 
this: “If syllogism f were valid if syllogism « is, and syllogism f is re- 
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jected, then syllogism « must be rejected too.” To get back to Aristotle, 
we would have to change the formulation yet again; it would have to go: 
“Tf it is demonstrable that if a pair p is a premiss pair then p’ is also a 
premiss pair, and it has been shown that p’ is an inconcludent pair, then 
it has been shown that p is an inconcludent pair.’ This rule can easily 
be derived from the propositional theorem: 


{T(Not: (p &q>r)] & (ps) & (qt) [Not: (s&t-r)]. 


We have seen, however, that Aristotle prefers to prove inconcludence 
immediately by stating suitable term triads, and that he only uses the 
method of reduction when this procedure gives rise to the difficulties we 
have described. 

Lukasiewicz recognised the method of proof by stating term triads 
to be “‘correct’’, but he adds that “‘it introduces terms and propositions 
into logic not germane to it. “Man” and ‘‘animal”’ are not logical terms, 
and the proposition “All men are animals” is not a logical thesis” (AS, 
p. 72). Instead of this Lukasiewicz proposes to prove the invalidity of 
syllogisms in precisely the way Aristotle sets about proving their validity. 
Aristotle assumed two (or four) moods as axioms and deduced the re- 
maining valid moods from them. Here, therefore, we can simply assume 
as axiomatic the invalidity of certain moods (better: the inconcludence 
of certain pairs) and then prove by means of our logical laws the invalidity 
of the remaining invalid syllogisms (the inconcludence of the remaining 
inconcludent pairs). Lukasiewicz has shown that only two syllogisms or 
pairs need be rejected axiomatically (BaC & BaA—AiC and BeA & BeC 
— AiC); all the other invalid arguments (inconcludent pairs) can then be 
proved invalid (inconcludent). However, convincing though this sounds 
at first, it blurs an important distinction — or at least a distinction which 
would have precluded Aristotle from admitting any such assimilation of 
his method of rejection to his proof by reduction. In Aristotle’s view, we 
can assume ‘axiomatically’ that Barbara and Celarent are valid only be- 
cause they possess certain well-defined properties which make them per- 
fect or evident. But what definite sense can be given to the assertion that 
the two ‘syllogisms’ of the second figure are evidently invalid? To say that 
these ‘syllogisms’ are invalid (or that these pairs are inconcludent) is, we 
have seen, equivalent to saying that there are term triads which have the 
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properties requisite for rejection. And this assertion of existence can only 
be evident if, as it were, I actually have my hands on such triads; the 
evidence of the axioms could therefore only be assured by using the very 
procedure which Lukasiewicz introduced the axioms to avoid. 

We might still object, as Ross and Uberweg do, that Aristotle’s argu- 
ment only gives the ‘that’ and not the ‘why’ of invalidity. Ross would 
prefer certain formal laws from which the invalidity of invalid syllogisms 
or the inconcludence of inconcludent pairs could be read off; Uberweg 
holds the “intuitive conviction produced by comparing circles” to be 
more probative. However, the fundamental reason why, say, Bad & BaC 
is inconcludent lies in the fact that for any terms 4 and C there is always 
a term B which will make BaA and BaC true. If necessary B can be de- 
fined as the logical sum of A and C; B would then determine the class of 
all individuals which are either A or C. 

Similarly for any terms 4 and C there is always a term which satisfies 
BeA & BeC. This could be constructed, again, by forming the logical pro- 
duct of “not-A” and “‘not-C”’, that is the term “‘(nof-A) and (not-C)’’. 
These logical considerations may have made Aristotle confident that for 
each inconcludent pair he could find the triad necessary to prove its in- 
concludence. Rather than construct a middle term he prefers to introduce 
a term which is named by one word in ordinary language; this is under- 
standable: it makes his proof more transparent. However, it is as imma- 
terial to the proof as Aristotle’s invariable custom of choosing triads two 
of whose members coincide. As far as the proof itself is concerned, two 
triads which had no members in common would suffice. 

Aristotle’s method of refutation is thus not only “‘correct”? but per- 
fectly adapted to the facts of the case. There are good reasons why Aris- 
totle chooses for his proof of syllogisms a method which can be called 
axiomatic: some syllogisms satisfy the first requirement of an Aristotelian 
axiom: se/f-evidence.’® If in his proof of the inconcludence of pairs Aris- 
totle falis back on giving counter-instances, this answers to the nature of 
the relation between universal propositions and their negations: the ne- 
gation of a proposition bound by a universal quantifier must contain an 
existential quantifier. Philoponus, clearly following Aristotle’s lead, was 
well aware of this: at the end of his discussion of Aristotle’s first proof 
of inconcludence he says: ‘Ten thousand examples cannot prove a uni- 
versal proposition, but one example is enough to refute it.””7” 
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NOTES 


_ APst. A 2, 71b20-23: avay«Kn Kai tAV anodetktiKhy ExtothUNV &F GANOdv 7 


elvai Kai tpo@tav Kai GuécwMV Kai yvOplL@TépaV Kai MpoTépMV Kai aiti@v Tob 
OVLTMEPGOLATOC. 4 


_ APst. A 3, 72b18-22: tteic 5é Qapev obte nicav émiotHUNv GnoderktikHy Elva, 


GAAG THY TOV Gpéoov dvardderKtov (Kai TobO’ Sti GvayKaiov, Pavepdyv: ei Yap 
avayKn pév 10 éniotacbai ta mpdtepa Kai && dv H andderEic, iotatar dé noTE 
ta Gpeca, tabt’ avarddetkta avayKn eivat). 

The difficulties in b22 (cf. Ross, APPA, p. 514) are removed by H. Schéne’s 
reading: ... mote, Ta Gucoa tabt’ ... (Blatter fiir deutsche Philosophie 4, p. 264). 
APst. A 2, 71b17 sq.: Gndde1Ew 8 AEYM OvAAOYLOLOV EXLOTNHLOVIKOV. 

APst. A 14, 79a31 sq.: pavepov obdv Sti KYpIMtatov Tod ézicotacPal TO TPATOV 
OXTHE. 

ék TpoylyvMokopévav 88 néoa didacKaria, omep Kai Ev TOi¢ AvadvtIKOIC 
AEvouEV. f} wev yap ov Enaywyiic, f Sé ovAAOyIOLA ... sioiv Gpa apyai EE av 6 
OVALOYIGLLOG, OV ODK EoTI OVAAOYLOLLOG: Enaywyn dpa (Eth. Nic. Z 3, 1139b26-31). 


. The question whether syllogistic is the whole or only a part of logic was, notori- 


ously, a major point of conflict between the disciples of modern mathematical 
logic (logistic) and their opponents. It is interesting to observe that Boole’s work, 
An Investigation of the Laws of Thought (1847), which blazed the trail for modern 
logic, contains an exemplary discussion of this question: pp. 238-241. 


. It is customary to distinguish predicate from propositional logic by asserting that 


the latter is the more elementary (‘“‘more fundamental’’: Lukasiewicz, AS, p. 47), 
since it can and does leave undiscussed what Quine (Methods of Logic, p. 65) 
calls “‘the finer substructures”’ of the propositions which the statement letters p, 
q,r... of its theorems represent. Some logicians are pleased to speak as if logical 
analysis, starting from multi-propositional complexes, took its first step by ana- 
lysing these into their constituent propositions (propositional logic) and left for 
the second step the analysis of simple propositions into their smallest elements, 
terms (predicate logic). Cf. Quine, l.c. In that case it is hard to see why from a 
historical point of view the logic of predicates was founded first (by Aristotle) and 
the logic of propositions was not developed until later (by the Stoics). It must seem 
as if Aristotle took the second step before the first. 

However, we can only call one thing more elementary than another within some 
determinate framework. Frege’s maxim ‘“‘Ask for the meaning of a word in the 
context of a proposition, not in isolation’? (Grundlagen der Arithmetik, 1884, 
Introduction, p. X), was in its time revolutionary and arose from his experiences 
with difficult logical problems; it must have seemed perfectly natural to Aristotle 
to begin the logical analysis, to which the title of his treatise refers, with the simplest 
elements of propositions — that is, with terms. In this equally legitimate sense 
syllogistic is elementary, since it investigates the logical relations between terms. 


. Thus at APr. B 2, 53b12 sqq. Aristotle sets out the law: If proposition A entails 


proposition B, then not-B entails not-A. (ci yap tod A Svtoc avayKn 10 B elvar, 
tod B un Svtog avayKn tO A ph eivar) He says explicitly that A must be taken 
as a propositional variable: to obv A HonEp Ev Keita, S00 MpoTdoEIs OVAANOOEtoaL 
(b23-24). 

avayeo8a1: A 7, 29b1; 18; A 23, 40b19; 41b4. — teAc1obcOat or &niteAcioba1: A Ss 
28a5; A 6, 29a16; A 7; 29b3; 6; 20; A 19, 39al; A 23, 40b18; 41b3. — nepaivecbar: 
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A 14, 33a20; A 7, 29a32. For the meaning of “‘teAsiotcOav” cf. de Gen. An. A 6, 
774b6: tv CmotoKoV Ta LEV AtEAT Mpoietat CHa, tH dé teteAsi@péva; for “‘me- 
paiveoOar’’, the famous definition of tragedy, Poet. 6, 1449b24-28: otiv odv 
tpayodia pipnoic mpdEews ... dV EAEOv Kai PORov TEpaivovoa tiv TAV TOLOTOV 
TAONHLaATOV KEOaApotV. 

This is what Alexander means when he says that ovAAoytouoi Gtedeic need “‘un- 
veiling”’ (tod Exxadv@Ofivar: in APr. 24, 10). 

A syllogism which is transformed into a perfect first figure inference has thereby 
become a different syllogism. If the statement that it is ‘perfected’ is to make sense, 
it would have to remain the same through the transformation. Perhaps Aristotle 
is thinking of arguments with concrete terms. Even after an argument has been 
changed into a perfect syllogism, it stays recognisably the same argument, since 
only its form, and not the terms of which it treats, is altered. However, where it is 
a question of proving the validity of a syllogism, arguments with concrete terms 
may not be deployed, since an example can prove nothing universal. Nevertheless, 
it is quite possible that Aristotle had concrete terms in mind when he talked of 
the ‘perfecting’ of an argument. I owe this point to Professor Josef K6nig. 

We might also appeal to Aristotle’s inconsistent use of both “‘dstE1c”’ and ‘‘and- 
detgic”’ for “reduction”’. Normally in Aristotle “deiEic” is the more general term; 
it includes both énaywyn and andde1Eic. Sometimes, however, it stands in oppo- 
sition to Gmdde1Eic and denotes an immediately effective demonstration, one which 
convinces without any roundabout argument. Because of these two meanings of 
“dSeixvvc8ar”’ Aristotle’s terminology in the Analytics tends to vacillate: thus he 
says of Celarent that d6éde1xta1 mpdotepov (A 5, 27a8-9.), which cannot mean that 
it has been ‘proved’ — since it is evident. On the other hand, every proof is a dsiEtc: 
e.g. Aristotle calls the proof of a proposition by means of a syllogism a deiEtc 
(A 4, 26631). Thus “‘deié1c”’ primarily means the genus which covers the two 
species GmddetEic and éxaywyn which together form an exhaustive disjunction 
of the province of detE1c (where, since Aristotle equates Gndde1E1g with ovAdo- 
YIGLOSG TIC, GUAAOYLOLLOG may take the place of Gm0de1E1c). 

However, Aristotle also uses the adjective deiktiKdc to characterise those forms 
of proof which, compared to proofs of some other type, are more natural, or more 
immediately convincing. Since every GmOde1&1¢ belongs as such to the genus deiétc, 
every Gndde1Eic ought to be a SeiktiKt) amdde1Eic. However, Aristotle distin- 
guishes deiktikai GnodeiEeic from those GnodeiEeic which are not deiktikat. E.g. 
he calls the reduction of syllogisms to the moods of the first figure a deiktiKh 
anddetétc if it is carried out by means of conversion — in contrast to reductio ad 
impossibile, which clearly appeared to him to be more roundabout and not so 
easy to follow; again, he calls a proof from affirmative propositions a deiktiK) 
andde1eic (APst. A 25) in contrast to one in which negative propositions appear, 
since a negative premiss can itself only be proved from a negative and an affirmative 
proposition and thus needs for its proof premisses of different qualities. And this 
fact seemed important enough to Aristotle to warrant his distinguishing two types 
of proof. The meaning of “‘SeixtiKdc”’, when it is used to mark out one type of 
proof as superior to another, is, I think, inadequately rendered by the English 
word “‘direct’’ (this does not explain how Aristotle could call an affirmative pro- 
position 5evxt1Kdc in contrast to a negative one): the word “ostensive’’ seems to 
me to capture the required meaning fairly exactly. 

An analogous vagueness marks the use of the word a&mddetEtc where it denotes 
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the reduction of syllogisms to the first figure. In itself GmOdetE1¢ is defined as a 
syllogism from true and ‘first’, i.e. underivable, premisses. However, in A 5 and 
A 6, Aristotle calls the different methods of reduction Grodeigsic, including both 
the reductio ad impossible of Bocardo to Barbara (A 5, 27b3) and the conversion 
of Darapti to Darii, where he explicitly says that the GmddeiGe1c could also be 
carried out by ecthesis and reductio ad impossibile (A 6, 28a23); cf. the reductions 
of Felapton (28a28) and Datisi (28b14). Either Aristotle is here extending the 
meaning of “amdde11c”’ or else he is implying that the so-called reductions are 
themselves syllogisms. Our earlier scrutiny of the text makes the latter more 
probable: Aristotle represents the fact that the second and third figure syllogisms 
can be proved by reduction to the first figure as if these first figure moods were 
themselves the required proofs; in fact only the reduction to these moods can serve 
as a proof. Lukasiewicz’ assertion that ‘‘(Aristotle) does not ‘demonstrate’ or 
‘prove’ the imperfect syllogisms but ‘reduces’ them ... to the perfect’’ (AS, p. 44), 
can only be accepted with important reservations. 


. &l 6& navti T0 A tH B, Kai tO B twwi tH A OrdpEer- ci yap pndevi, oddE TO A 


obvdevi tH B OnapEere GAN’ Onéketto navti OnapxeErv (A 2, 25al7-19). 


. The theorem can also be made clear in this way: since p follows from p& ~ q, 


and thus (p& ~ q)>(p&~p) follows from (p & ~ q)—> ~ p, a contradiction fol- 
lows from the (p& ~ q) in (p& ~ gq) ~ p. A proposition which entails a contra- 
diction is false: therefore the negation of p& ~q, p—q, is true. (i owe this to 
Prof. P. Lorenzen.) 

Katnyopeic0@ yap to M tod pév N undevoc, tod 6é F navtoc. émet obv AvtLoTPE- 
EL TO OTEPNTLKOV, OVdSEVi TH M OUnapEEl TO N, tO 6é ye M navti t@ ZF bméKerto- 
Mote TO N ovdevi t@ EZ: todto yap déderktat mpotepov (A 5, 27a5-9). 

6tav kai tO JT Kai tO P navti t@ Y bndpyxn, ... tii TH P tO HT onapEer €& 
avayKns. Enei YUP AVTLOTPEMEL TO KATHYOPIKOV, DrapEEt TO LY tivi tH P, Wort’ 
émei TO pev Y navti to IT, tO Sé P tivi tO LY, AvayKn tO JT twi tO P Onapxerv- 
yivetal Yap OvALOYIGLOS Sta Tob MpatOV OyNLATOG (A 6, 28al8—22). 


. This is the better reading. The variant in A2, “the N belongs to no X”’, gives the 


conclusion of the syllogism straight away. A ‘reduction’ of course requires the 
second reading, since we must first describe what we are to reduce: only in a proof 
can the demonstrandum stand at the end. It is thus of importance for the question 
whether or not reduction is and is meant to be a proof, to decide between the better 
attested lectio difficilior, upon which Alexander (78, 25 sqq.) founded his inter- 
pretation, and the smoother reading which Waitz preferred. 

The last sentence can be read in different ways. Ross explains (APPA, p. 308): 
“i.e. so that Camestres reduces to the same argument as Cesare did in a5-9, ice. 
to Celarent’’; Alexander takes it to mean that NeX can be proved by the same 
syllogism as XeN (97, 19). But a syllogism with a different conclusion is certainly 
no longer the same syllogism. Hence “‘ovAAoyiop0c”’ probably means here, as 
often, simply “‘conclusion’’; and the sentence asserts that the same conclusion can 
be inferred from the present premisses, ae, as was inferred from the premisses ea 
of the second figure which have just been discussed. 

TGAW si TO M tH pév N navti 1 5 & undevi, od88 16 FE 1H N oddevi OrapEer 
(ci yap 10 M ovdevi 1 F, obdé 16 F oddevi tH M. 10 5& ye M navti 1@ N 
onfipxev. 10 dpa ZF ovdevi 7 N bnapEer. yeyévntar yap naGArv tO mp@tov oxfpa)- 
énei O& GVTLOTPEGEL TO OTEPNTIKOV, ODSE TO N oddevi 7H F dndpEe, Hor’ Eotar 
6 avtdg OvAAOYLOLdG (A 5, 27a9-14). 
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. [shail take this opportunity to make some remarks to the reader who is acquainted 


with traditional syllogistic and the meaning of the mnemonics, like ‘“‘“Camestres’’. 
The letter s, which marks the conversion of the proposition! whose symbol it follows, 
has two different meanings according to whether it follows the symbol for a premiss 
or for the conclusion of the syllogism to be reduced. This fact is not often noticed. 
If s occurs in the syllable representing a premiss, then it means that this premiss 
must be converted in order to obtain the corresponding premiss of the perfect 
argument to which the syllogism is to be ‘reduced’. If s occurs in the syllable 
marking the conclusion, it means exactly the reverse: that the conclusion of the 
perfect argument to which the syllogism is to be reduced must be converted in 
order to get the conclusion of the original syllogism. The same holds, of course, 
for p, which marks the traditional ‘conversio per accidens’ (conversion according 
to the second of our rules, 4aB— BiA). This is quite clear from the fact that when 
p marks the conversion of a premiss it follows an a (Darapti, Felapton, Fesapo), 
but when it occurs in a conclusion it follows an i (Bamalip). The premisses of the 
perfect syllogism are derived by conversion from those of the syllogism to be 
proved: the conclusion of the syllogism to be proved is ‘produced’ from that of 
the perfect syllogism, in accordance with the rules of propositional logic on which 
the procedure is based. If s and p had the same meaning in both premisses and 
conclusion, if, that is, it were true that a syllogism is valid if a perfect argument 
can be produced from its premisses and conclusion in accordance with rules 
(1)-(3) (and this is sometimes actually said), then e.g. AiB & CaB— AaC would be 
a valid argument: for we could produce from it CaB & BiA > CIA (Darii). But this 
argument is of course invalid; it would only be valid if the following formula were 
a logical law: 


[pq > r) & (st > pq) &(ur)] > (stu) 


This proposition is false if wis false and p, g, r, s, and ¢ are true; its truth therefore 
depends on the truth of the individual propositions p, q, r, s, t, u, and it is thus 
not a law of logic. 

si yap tO pév P ravti tO 2X, tO 6é IT tii, GvayKn tO I tivi tH P Onapyxerv. Enei 
yap &vtlotpégEL TO KATAQATIKOV, DTapPEEL TO LY tivi TH IT, Wot Enei TO pEv P 
Tavti tO LY, tO 6é Y tii tH I, kai tO P tivi to 7 OnapEsr- Hote 16 MT tii tO P 
(A 6, 28b7-11). 

Top. B 1, 109a3-6: dsi€avtecg yap Sti navti Ondpxet, Kai Sti tivi OmapyEr dedet- 
xOtEC EOpuEG. SUoiMs 6& Kav Sti OdEVi Oma pxEt Sei—EMpEv, Kat StL OD Tavti 
brdapyet dederxotes Eooucba. 

Bochenski (FL, p. 83; HFL, p. 71) takes APr. B 1, 53a15-30 as a recognition of 
the subaltern moods, but the passage cannot witness what Bochenski thinks it 
does. There Aristotle states only that in arguments with universal and true con- 
clusions any term subordinate to the minor term may replace it in the conclusion 
without changing the truth value of the conclusion, and that this is not possible 
in arguments with particular conclusions. For example, if “Animal belongs to all 
men’’ is the conclusion of a syllogism with true premisses, then ‘““Animal belongs 
to all Greeks’’ is also a true proposition. On the other hand, if “Man belongs to 
some animals’’ is the conclusion of a syllogism with true premisses, then, although 
“lion” is a subordinate term to “‘animal’’, ““Man belongs to some lions’”’ is not 
true. We have already come across Apuleius’ testimony that the subaltern moods 
were first introduced by Ariston (c. 50 BC), whereas all the moods which could 
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be derived from Aristotle’s general declarations in A 7 and B 1 had already been 
introduced into the system by Theophrastus. It would be amazing if it had taken 
the Peripatetic logicians 250 years to take up the hints of this passage. (Cf. p. 111). 
Lukasiewicz’ discussion of the ‘direct’ methods of reduction (AS, § 17, pp. 51-54) 
is, like so much in his book, uncommonly acute and instructive — in particular 
his rigorous formalisation of Aristotle’s arguments. However, Lukasiewicz seems 
here to stray pretty far from his purpose, the interpretation of the text of the 
Analytics. Admittedly, nothing can be done without the use of propositional laws; 
but it is illegitimately anachronistic to ascribe to Aristotle ‘intuitions’ into these 
operations — which is what Lukasiewicz does (‘‘analysing his intuitions’ AS, p. 51). 
TUAW ei TO Lev N ravti to M, t@ 8é EF tivi ph brdpyer, dvayKn to N tii tO 
5 pn onapyerw: ci yap navti Orapxet, Katnyopeitat 6é kai tO M navtocg tod N, 
avayKn 10 M navti tO 2 Onapyerv. bnékerto 6é tivi pH Onapyew (A 5, 27a36-b1). 


. APPA, p. 319: Aristotle “‘assumes (in a reductio ad impossibile) the falsity of an 


original conclusion in order to prove its validity (sic)’’; cf. p. 31: ‘“‘To validate the 
inference involved in Baroco .... Therefore that some S is not P must be true’’. 


. AS, p. 54: “Usually it is explained in the following way.”’ 
. Here again we meet with an idiom which shunts our ideas down a side-line and 


marshals them towards the wrong destination: the fact that reduction proves the 
validity of a syllogism is obscurely expressed by the misleading statement that 
reduction shows the conclusion of the syllogism to be its actual conclusion — it 
is but a short step from here to the notion that reduction proves the proposition 
which is the conclusion of the reduced syllogism. Thus Alexander says in his dis- 
cussion of the last step in the proof of Camestres: kai otwc deikvvc1 TO N pndevi 
tO F&F bnapyov, 6 éder dery9ijvai ovvayopevov (79, 13-14). Had he said simply 
6 éde1 Se1xy87va1, we should have had to attribute the traditional error to him. 
However, his text reads: ‘‘which was to be proved as conclusion’’, and this may 
be interpreted both as the correct ‘“‘which was to be proved to be the conclusion 
of a syllogism’’, and as the incorrect ‘“‘which conclusion was to be proved’’. This 
is exactly similar to the case discussed on p. 24: we showed that the mistaken 
reading of syllogistic necessity as an operator on the proposition which occurs as 
conclusion must be encouraged by Aristotle’s habit of speaking of the relative 
necessity of the conclusion as such. Similar ‘systematically misleading expressions’ 
can be traced at the roots of almost all the traditional misunderstandings which 
we discuss in this book. This fact has, I think, a symptomatic significance for 
philosophy and its history: this is the way in which the most obstinate errors grow 
up. (The phrase “systematically misleading expression” comes from Gilbert Ryle’s 
paper of that title, in Logic and Language, ed. Anthony Flew, series I, 1951, pp. 
11-36.) 

Cf. above, n. 25. 

On this cf. Ernst Kapp, Greek Foundations of Traditional Logic, New York, 1942 
jo, HOE 

APr. A 23, 41a23-40; A 29, 45a23-b20; A 44, 50a15-b4; B11, passim; APst. A 11, 
77a22-25. 

A 44, 50a32-38: diapépovor Sé (sc. of S14 tod GSvvatTOV GLAAOYICLOI) THV 
TPOELPNHEVOV (TOV GAAMV THY EE brOBéGEW) StL Ev EKkEivoIc Pév Set MpOdti0- 
HoAoynouoGan, ci HéALEL Ovponoev ... EvtabOa 5é Kai LT] TPOStopoAOyNodpEvor 
ovyxmpodor 51d tO Mavepov eivat tO webddoc. Cf. Ross, APPA, pp. 31 and 417. 
A 44, 50a16-17: Eti 6& tods & bnoécEMS GLAAOYLOLOLS OD TELpatéov dvayetv. 


L 


188 


34. 


35: 


36. 


Silla 


38. 


39. 
40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


REDUCTION AND DEDUCTION 


29-39: dpoiws dé Kai éni TAV 814 tod Advvatov mEpatvopévav: OdSE yap tTovTOVvG 
OvK EoTLV GvaAveLv. 

A 29, 45a26-28: 6 yap Seikvutat SetktiKdc, Kai 51a tod GSvvatov Koti ovidoyi- 
oac8at 614 tHv adtHv Spav: Kai 6 S14 tod Gdvvatov, Kai SecktiKds; cf. also B 14, 
62b38-40. 

False because it leads to a contradiction: from the supposition that both premisses 
are true and the conclusion is false, it follows that one of the premisses is false. 
Therefore our opponent must affirm at the same time that both premisses are true 
and that one premiss is false, i.e. that not both premisses are true. This is the 
eponymous impossibility of reductio ad impossibile. 

APr. B 2, 53b12-13; B 4, 57b1-2. Cf. above, 184, n. 8. 

APr. B 8, 59b3-S: avayKn yap tod ovpmepdopatocg avtiotpu~évtocg Kai Tic 
ETEPAS HEVOVOTS TPOTACEMS OvatpEiobal thy AoINHV: si yap otal, Kai TO 
OLUTEPGoLG EoTAL. 

Leibniz, De formis syllogismorum mathematice definiendis, (Opuscules et fragments 
inédits, ed. L. Couturat, Paris, 1903, reprinted Hildesheim, 1961, pp. 413-414; 
Leibniz: Logical Papers, a Selection, ed. G.H.R. Parkinson, Oxford, 1966, pp. 
105-111), cf. Bochenski, FL, pp. 303-304; HFL, pp. 259-260. 

J.N. Keynes, Formal Logic*, London, 1906, pp. 333-334. 

A. Schopenhauer, Uber Schriftstellerei und Stil, Werke, ed. P. Deussen, vol. 5, 
p. 565. 

tO O€ Gnav Oavat 7) GnoMavar fj Eig TO GdVvaTtOV anddE1EIc AaBdvel. Cf. too 
APr. B 11, 62a12-15: mavepov ovv Ott... TO GvtiKkeievov DrnoVEtéov Ev GracL 
tOIG GLAAOYIOLOIs (sc. 514 tod} Gdvvatov). si Yap KUTA TAaVTOS T MdoIc 7 A 
Gropaoic, SEevxyGEvtos STL OLY TN GNOMAOIC, GVaYKN Thy KaTGQGaOoL GANnPEvEeoOat. 
Cf. Cat. 12, 14b15-18: ci yap Eotiv GvOparoc, GANOc 6 Aoyos & AéyouEV STL 
Eotiv GvOpmnoc: Kai dvtiotpémeEr ye, — ci yap GANAS 6 AOYOS W AEyouEV StL 
éotlv GvOpm@moc, EotLV GVOpPwroc. 

APr. A 6, 28a22-26: éot1 5& Kai 614 Tob ddvvatov Kai TO EKOECOAL TOLEtv THY 
anddeEwv. si yap Guow ravti tH Y Onapyxet, GV Ano ti tTIIv X oiov to N, tovta 
Kai to IJ kai tO P brapEe1, ote tivi tH P tO I Onapéeer. 

in APr. 99, 28-32: ti yap diagéper TH XY OnapEew AaPseiv nmavti to te IT Kai P 
Kai péper tivi tob XY tH N; tO yap avdvto Kai éni tod N AnVEvtOs pével NH YaP 
avtn ovtvyia éotiv, div te Kata Tob N navtoc Exeivav ExatEpoV, Gv TE KaTA TOD 
x Kxatnyopeitar. 7 od toiavtn fh SeiEic H Xpftar 6 yap dv’ ExOEcEwWS TPdTOG SV’ 
aicOnoEews yivetat. 

J is the symbol used by Peano and adopted by Whitehead and Russell (PM I, 
p. 127) for the existential quantifier. We have already, p. 53, used this operator in 
connexion with individual variables; here it governs a term variable. ‘‘d”’ should 
be read “‘there is’; thus “(4C)(AaC)’’ reads ‘“‘There is a term C such that A be- 
longs to all C’’. 

A 28, 43b43-44a2: iv 6é ph Sti navti GAN St tivi (sc. Dmapxer PovAmpEeda 
KataoKevdlew, PAemtéov sic tavta) oic éEmetar EKatEpoV: ci YAP TL TOUTMV 
TAavdTOV, GVayKN Tivi ONGPxXELv. 

This formulation would lead, not to (0), but to: AoB—(4C)(CeA & BaC). But 
CeA & BaC are the premisses of Fesapo (IV) — which Aristotle does not officially 
recognise: cf. § 25 — and yield AoB. Ross (APPA, p. 387-388) notes this and 
allows Aristotle to convert CeA ‘“‘at once”’ to AeC, so that the premisses of Fe/apton 
— and also our formula (0) — result. 
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A 28, 44a9-11: adv Sé tii ph Ondpxerv (sc. bén KatacKevdletv, BAEntéov) @ LEV 
Sei pt Onapyxetv, oic Emetat, 6 SE pH Ondpxerv, & ph Sbvatar adtH Ondpyerv: ei 
Yap TL TOOTY Ein TALTOV, AVaYKN Tivi [Nn bNapxXEtv. 

A 2, 25al5-17: si obv pndevi t@ B tO A bnapyet, oddé TH A Oddevi DTapPEEL TO B- 
el yap tivt Oiov TO T, odK GANOSs Eotat TO pNdSevi TH B tO A DnapxeEtv: TO yap 
I tav B ti €ottv. 

Waitz puts it neatly: “‘Aristoteles hoc non tam demonstravit, quam quomodo 
demonstrari possit innuit” (I, p. 374). However, in his explanation of this hint 
Waitz follows Alexander’s view that it must be an individual which is ‘exposed’. 
in APr. 33, 15: oddér@ yap mEepi TOV GLAAOYLOTIKOV SEi~EOV YVOPIWOV. 

ib. 33, 13: th dV &kOécemMe Sei—er obtHC KEXPNTAL Wo Oto aicONTIKT] GAA’ od 
OVAAOYLOTIKT. 

A 6, 28b20-21: Seikvutar dé Kai dvev tio anayoyiic, av ANOt tt tov XY © 10 
IT pn onapyxet. 

in APr. 274, 19-24: 5V @v 5é A€éyer viv, Onoypa@Er Hiv PavepwtEpov TO AEYO- 
Lisvov ovv@stiKov Dem@pnua, ob adtdc EoTLV ELpETHG. EotL SE T TEpLoXN adtod 
TOLAVTH: OTAV EK TLV@V OLVaGYyNTA TL, TO SE GVVAYOHEVOV HETA TLVOG 7] TLV@V 
OvVGY1) TL, Kai TA OVVAKTLIKG adTOD, E08’ od 7] pWE9’ Ov ovvayEtat Ekeivo, Kai GDTA 
TO GVTO OVVGEEL. 

If, e.g. the conclusion of a syllogism C and another proposition D together 
entail E, then E also follows from the premisses of C together with D. It is called 
a synthetic theorem because it can take a sequence of syllogisms and, by sup- 
pressing certain of their conclusions, form a new syllogism from them. Alexander 
is here commenting on A 25, the chapter on polysyllogisms. The synthetic theorem, 
put in terms of propositional logic, would look like this: 


(Ip &q)>r&l(r&s) >t) > [(p&q &s)> 1] 
Whitehead and Russell, PM, I, p. 112, 3.3: 
[(p &q)>r]>[p>(q—r)] (Cexportation’). 


i.e.: “If p and g together imply r, then p alone implies that g implies r’’. 
This law is the converse to that stated in the preceding note. Cf. PM, I, p. 112, 
Sst: 

[p>(q>r)]>[(p&q)>r] Cimportation’). 


A 8, 30a6-14: Ev pév obv Toig GAAOIg TOV adTOV TpdTOV SELxOOETAL 51a THIc 
GVTLOTPOOTS TO OLUMEPAOLA AvayKatov, HonEp Eni tod Ondpyxerv. év dé TO LEOw 
OXNUWATL, Stav F TO KAVSAOD KaTAPaTIKOV TO 6’ Ev LEpEL OTEPNHTIKOV (Baroco), 
Kai TAAL Ev TH TpitTM, OtaV TO HEV KABOAOD KatNHYyOpPIKOV TO 8’ Ev pEpEL OTEpN- 
tiKOV (Bocardo), ody Spwoims Eota1  AnddEtEIc, GAN’ avayKn &kOspéEvove © tivi 
EKGTEPOV LN OTGpPYEL, KATA TOUTOD TOLEiv TOV ODAAOYIOHOV: EotaL Yap &vayKatoc 
Eni tovtwv: si SE Kata Tob ExteVEvtOsG éotiv GvayKaioc, Kai Kat’ Exeivov TLVOc. 
TO yap ExteOév OrEp Ekeivo ti éotLv. yivetar 6 TOV GvAAOVLONaV EKatEpos eV 
TO OLKEIM OYNPATL. 

I shall disregard the modal operators in what follows for the sake of clarity. 

For a discussion of W. Albrecht’s Die Logik der Logistik, and the interpretation 
of ecthesis offered there, cf. the German edition, pp. 178-180. 

This is false: CoA follows from AaB & BeC. Cf. pp. 55-56. 

A 4, 26a2-9: (a) ei dé 10 pév MpAtov navti tH wow aKoAOvOEt, TO 5é pLECTOV 
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Endevi TH Eoxatm OndpxEl, OdK EotaL OLAAOYLOLOS TOV GKpav. (b) OdSév ya 
avayKaiov ovpBaiver tO tabta eivar. (c) kai yap navti Kai pndevi evdéxetar tO 
TPOtTOV TH EoYaTH OmapxeElv, Hote ote 0 Kata LEpoovte TO KaOOAOD yivetat 
avayKaiov. (d) undevdc S€ Svtog avayKaiov Sid ToUT@V ODK EOTAL GLAAOYLOLOG. 
(e) Spo. tod nuvti dndpyew CHov — GvOpwnocg — inmoc tod pndevi CHov — 
&vOpamoc — AiBoc. 
in APr. 55, 21-26: Sti yap obtm¢ éxovcMV TOV TpoTtdcEeMv OddéV GVayKUiOV 
ovvayetar (a bad paraphrase of Aristotle’s “avayKaiov ovuBaivev’) 6 gotiv idiov 
OvAAOYLOLOd, abdtOG LEV SEikvvcl TH thic TANS napabéoer. Kai yap KaAdAOU 
KatTA@PatiKov Eni tivoc BANs dSeiEet SvvapEvov ovvayeoVar Kai maAIV En’ GAANS 
Ka8dXAOv aroMatiKOoV, 6 Evapyéotatov onpEtov tod undepiav éxew tHv ovlvyiav 
TAaDTHV loxdV OVAAOYLOTIKHY, ei ye Ta Evavtia Kai Gvtikeipeva év adti Seikvutat, 
Ovta GAANA@V GvatpETiKa. 
E. Rolfes, Aristoteles’ Lehre vom Schluss, Phil. Bibl., Band 10, Leipzig, 1921, 
(ed:271948)s py 1504m. 7. 
Ross is right to add this, since in the first figure CoA follows from ae. We have 
already discussed Aristotle’s mistake in speaking as if nothing followed at all 
(0); SB), 
Bochenski’s brief discussion of Aristotle’s method of rejection (FL, p. 77; HFL, 
p. 66) is incorrect. The method expounded by Lorenzen (Formale Logik, Samm- 
lung Goschen, Band 1176/76a, 1958, pp. 27 sqq.) is the genuine Aristotle. 
Peano, the Italian mathematician (1858-1932), introduced ‘‘e’’ to symbolise the 
relation which an individual bears to every class to which it belongs. ‘“‘peP”’ 
should be read ‘‘p belongs to the class P”’ or “‘p is one of the P’s’’. 
A. de Morgan, Formal Logic, London, 1847. The laws were already familiar to 
Ockham and Burleigh: cf. Bochenski, FL, p. 241; HFL, p. 207. 
Viz “Animal (A), man (B), horse (C)’’ and ‘‘Animal (A), man (B), stone (C)’’. 
E.g. the triples ““Vertebrate, man, mammal’’ and ‘“‘vertebrate, man, animal” (““man”’ 
is the middle term). 
The Greek text reads GxkoAovOhoet instead of évdéyetar GKoAOvOEtv. We have 
discussed the mistake above, p. 41, n. 10. 
A 4, 26a39-b10: od6’ Stav tO pév TPO TH LEiGovi GKpw@ KaBdAOD yévntaL 
KQTNYOPLKOV 7] OTEPNTIKOV, TO 5E TPOG TH EAGTTOVI OTEPNTIKOV KATA PEPOG, ODK 
Eotal OvAAOYLOLLOG, Olov ci TO Lev A ravti TO B Onapyxet, t0 6& B tiwi tH Tp, 
i ei py mavti bndpyer © yap Gv tivt py OTaPXNH TO pEcov, tobt@ Kai Tavti Kai 
oddevi &koOAOvONOEL TO TPAtOV. dnoKEico#PM@cav yap oi Spot CHov, GVvOparoc, 
AEvkOy, cita Kai Ov LT KaTHyopEitar AsvKaV 6 AvOpamoc, EiANPO@ KUKVOS Kal 
Ylav: OdKOdV TO CHov Tob LEV TAavTOG KaTHYyOpEitaL, TOD SE OLdEVdc, WoTE ODK 
EOTAL GVAAOYLOLGS. 
Since the argument is supposed to prove the assertion of 26b5-6: ‘A can belong 
to all or to none of the term (C) to some of which B does not belong.”’ 
A 4, 26b14-20: &ti éxei GS1Optotov 16 TiIvi TH [10 B ph Onapyxer, GAnVevetar 
8é Kai ei pndevi Ondpxer Kai ei pt) mavti Sti tivi ObY OndpxEl, ANPOEVt@V dé 
ToLOvTa@V Spwv Mote LNdevi dndpyew od yivetat ovAAOyLOLOG (tobTO yap 
eipntat tpdtepov), Pavepov odv Sti tH obtHS ExELV TOLS Spovs OK EoTAL GLAAO- 
VIGO: Tv yap Kai éni TOOTOV. 
In symbols: 

(Not: (p & gr) &(q>s)) > [Not: (p&s>r)] 
. A 5, 27b16-21: tot 52 navti brdpyetv odk ~oTt AaPeiv, ci TO M tO F tri pev 
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brapxet tivi 6é py. ci yap navti 7H Ftd N, to 68 M pndevi tO N, 10 M ovddevi 
1 2 Ondpter. GAV bréxeito tivi Ondpyev. odt@ Lev OdV ObK Eyx@pst AaPeEiv 
Opous, éK 5 Tod Adtopiotov SELKTEOV. 

76. APst. A 9, 76b23-24: odk Eott 8’ Ond0E01¢ Odd’ aitna (sc. GAA’ aEimpa), 6 
GvayKn civat dv’ adto Kai doKstv-dvayKn (cf. Ross, APPA, p. 540). 

77. In APr. 75, 14-15: tov pév yap KaGdAov Adyov odd LWPia Napadeiypata ikava 
KOTAOKEvVAOAL, GVacKEvdoaL dé Kai Ev EFapKei Tapaderypa. 
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We have trailed across Aristotle’s syllogistic from five different starting- 
points. Our expeditions were concerned with the resolution of particular 
problems: we can now speak in more general terms on the basis of our 
observations. We have asked What is an Aristotelian syllogism? What a 
perfect syllogism? And what a figure in Aristotle’s sense? We have also 
investigated the logical aids Aristotle uses to make his syllogistic into a 
system. There remains the final question: What is Aristotle’s syllo- 
gistic? 

Characteristically, Aristotle himself never asks the question. Indeed, 
he seems positively to avoid it: his terminology is wonderfully neutral; 
the statements which prepare the way for logical argument proper are 
deliberately couched in lax and loose formulations; when the basic ques- 
tions about the real nature of the formal system must impress themselves 
on every reader, Aristotle is reserved and non-committal. When we put 
our final question to the text we are faced with particular difficulty. 

First of all: the Prior Analytics is a treatise not on methodology but on 
the theory of inference. It investigates the relations between terms (6pot) 
which can function as values of the variables in propositions of the form 
“A belongs/does not belong to all/no/some B’’. It is not unaristotelian 
to consider the logical constants a, e, i, and o as relations between terms, 
as we can see from the fact that he sometimes replaces them by the ex- 
pression ‘“‘1p6c”’ which is his standard word for relations (e.g. APr. A 7, 
29a27). Thus Aristotle’s syllogistic is the theory of the relative products 
of these binary relations between terms. The cases in which the relative 
product is itself one of the relations a, e, i, o, are designated as syllogisms. 
Procedures are established whereby it can be proved that a given relative 
product has one of these values; and a method is given whereby it can be 
shown that a given relative product has no definite value, that is, has as 
its value the alternation of a, e, i, and o. Since one of these relations must 
always hold between any pair of terms whatever, their alternation holds 
for every pair of terms and therefore tells us nothing about the logical 
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relation between them. Aristotle’s theory is thus a special part of the 
logic of binary relations. 

Such a description of Aristotle’s syllogistic will arouse immediate oppo- 
sition: how can it be reconciled with the protagonistic role which the 
theory has played in the history of logic and philosophy? Not long ago 
indeed it was equated with logic itself. The answer is this: a special theory 
cannot be universal, but it can have a universal significance; and it is 
clear that a theory which teaches us to survey the logical connexions 
between propositions of the form AxB may have a wide significance. 
Besides, it is in a certain sense fundamental, since it investigates the logical 
relations between the e/ements of propositions — terms. There is, therefore, 
no reason for amazement that the founder of logic first treated system- 
atically the theory of the syllogism. And, thirdly, Aristotle fulfilled his 
self-imposed task in such an exemplary fashion that his syllogistic can 
justly be taken as the paradigm of logical investigation. (This does not 
exclude the possibility that Aristotle made mistakes; but it entails his 
having written in such a way that he can be proved to have made them.) 

Aristotle’s syllogistic is certainly not a ‘philosophical’ logic; it is not 
the case that certain philosophical insights are necessary before it can be 
understood, or that the truth of its statements depends on fixed assump- 
tions which must be accounted ontological or metaphysical. This inter- 
pretation of his syllogistic, as we have shown, was prevalent in the nine- 
teenth century, particularly in Germany; we have given sufficient proof 
of the errors of interpretation to which it has led. 

However, it would be wrong to condemn the ‘philosophical’ expla- 
nation of Aristotle’s logic as a mere fashion or an ignorant blunder. For 
those scholars must have seen that the antipathy nurtured by the En- 
lightenment, by the rise of modern science and by the claims of ‘prag- 
matism’ against fruitless and sophistical subtleties and the pedantry of 
the Schools, was quite misplaced when it was turned against Aristotle, 
whose intellectual power imparts greatness to every page of the Analytics. 
Thus they gladly abandoned traditional logic to the general contempt, 
and maintained that all this had nothing to do with Aristotle: for tradi- 
tional logic was only a degenerate sport of his ‘philosophical’, meta- 
physical, logic. This defence of Aristotle was the worst conceivable: if 
what its protectors said were true, Aristotle’s logic would be nothing but 
an historical curiosity. 
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The significance of Aristotle’s logic lies neither in its universality (for 
it is a special theory), nor in its philosophical profundity (for this it 
sedulously avoids), nor yet in its applicability to concrete problems (for 
Aristotle himself makes very little use of it): its significance lies in its 
exemplary rigour and in its logical purity. 
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ARISTOTLE AND SYLLOGISMS FROM 
FALSE PREMISSES 
(Repr. from Mind 68 (1959), 186-192.) 


In spite of Lukasiewicz’s great book on the subject it is still far from 
being settled if it makes, after all, even sense to discuss Aristotle’s syllo- 
gistic ‘from the standpoint of modern formal logic’. One of the moot 
points, as is now well known, is the question whether Aristotle’s syllo- 
gisms are rules of inference or logical theorems. Traditional logic formu- 
lated the syllogisms as rules: MaP, SaM, therefore SaP. Russell and 
Whitehead (PM I, p. 28) have called this a ‘“‘slipshod way of speaking” 
as it gives the impression of both premisses and conclusion being asserted. 
Textbooks of logic do not usually say what happens if the premisses in 
question are false. It might puzzle us for a moment to notice that none 
other than G. Frege, in a letter to Jourdain from 1910, has put forward 
the view that “aus falschen Pramissen kann nichts geschlossen werden”’. 
But, with Frege, ‘‘schliessen’”’ is defined as the application of his ““Ab- 
trennungsregel”’, and therefore one cannot really say he would endorse 
the traditional view. 

Now Lukasiewicz has tried to show that the syllogisms of Aristotle are 
not, like those of traditional logic, rules of inference, but genuine theorems 
of logic. His strongest argument is that Aristotle in his systematic dis- 
cussion of syllogisms and figures (APr. A 4-7) introduces his syllogisms 
in the form of conditional sentences with both premisses as antecedent 
and the conclusion as consequent, e.g. “If A is predicated of all B and B 
of all C, then it is necessary that A should be predicated of all C” (A 4, 
25b37). This thesis of Lukasiewicz’s has been contested on different 
grounds by various scholars. It is called a “‘strange contention” by Pro- 
fessor Prior.t According to him, Aristotle does not, in these chapters, 
formulate syllogisms — he just talks about them, and if this is so, his way 
of talking would be “‘perfectly natural’’. It certainly would not imply any 
differences between the Aristotelian and the traditional syllogism. A 
German writer, W. Albrecht, takes another line of approach. Lukasie- 
wicz’s thesis cannot be true, he says, because Aristotle never recognised 
syllogisms from false premisses. Now, since a theorem of the form: “Jf 
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MaP and SaM, then SaP” would hold even for those terms that do not 
make the premisses true, such a theorem cannot be identified with the 
Aristotelian syllogism.? For his opinion that Aristotle did not think syllo- 
gisms with false premisses valid, Albrecht could have claimed the support 
of H. Maier, who (in his Syllogistik des Aristoteles II, 2, p. 246) asserted 
that in syllogisms with one or two false premisses, according to Aristotle, 
“the conclusion does not at ali issue from the premisses with syllogistic 
necessity’. Maier also has a predecessor: he follows Th. Waitz, who 
summarised the same passage which Maier had before him in his com- 
mentary of 1844 like this: “‘Explicatur cur conclusio vera, quamquam fieri 
possit e falsis propositionibus, tamen non necessario ex iis proveniat.”’ 
Albrecht’s view, we must concede, can boast of being founded on some 
well-established interpretation of a crucial passage of the text of the 
Organon. 

I shall for the rest of this paper not comment on Professor Prior’s 
interesting remarks, since they are best discussed along with some other 
questions he raises in his review of Lukasiewicz’s book. For the present 
I shall concentrate on what might be called the Albrecht argument. J shall 
try to show by an analysis of the relevant passages (APr. B 2, 53b4—-10 
and B 4, 57a36-b17) that Aristotle’s actual teaching is squarely opposed 
to the Albrecht, Maier and Waitz interpretation. The analysis of these 
passages seems interesting also on other grounds: it gives a fair idea of 
the technical skill of Aristotle’s logical discussions and, at the same time, 
we shall find that Aristotle has a fallacy in his main argument. That 
fallacy has already been detected by Lukasiewicz? and it seems worth 
while, since Sir David Ross’s otherwise excellent commentary is not of 
much help here, to present the argument in its proper context. 

Aristotle starts (53b3-10) with the remark that both premisses of a 
given syllogism may be true propositions, but that they might as well be 
both false or of differing truth value. The conclusion is, he says, neces- 
sarily either true or false. Now it is impossible to infer a false conclusion 
from true premisses; but there may be cases in which we can infer a true 
conclusion from false premisses. But, he adds, such a syllogism can only 
be a syllogism of the fact, not one of the reason. This he proposes to deal 
with somewhat later on (év totic &mopévotc, 53b10). The reference is here, 
asin APr. A 1, 24b14, definitely to APst. A 2, because only in that chap- 
ter Aristotle points out that demonstrative syllogisms which state (in the 
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premisses) the reason of the fact asserted by the conclusion, must have 
true premisses. Maier and Ross, who both think the reference is to the 
second of our passages (57a36-b17), have mainly on account of this 
initial mistake precluded themselves from understanding Aristotle’s 
argument. 

Aristotle continues (53b11—-15) with some reflections that are designed 
to show that from true premisses only true conclusions can follow. If, he 
says, from the proposition A there follows a proposition B, then also Not- 
A follows from Not-B. (This is Theorem 11.61 in Bochenski’s Ancient For- 
mal Logic, Amsterdam, 1951.) Since Aristotle has stated shortly before 
(APr. A 46, 52a32 sqq.) the equivalence between the statement of a fact 
and the statement that the sentence expressing the fact is true, he is justi- 
fied in inferring the proposition that, if A implies B, the truth of A implies 
the truth of B. Now the rest is plain sailing: for A in this formula Aris- 
totle substitutes the two premisses of a syllogism (53b23; the same sub- 
stitution we find at APr. A 15, 34a22), for B he substitutes the conclusion. 
The truth of the conclusion follows logically, then, from the truth of the 
premisses. For if we suppose B to be not true, then, according to our 
formula, we could infer the falsity of A, the conjunction of the premisses. 

It is, however, possible to infer true conclusions from false premisses, 
but not in all the syllogistic moods. These are now examined by Aristotle 
in this respect: according to ““Barbara’’, e.g., we can infer the true propo- 
sition “All men are animals’? from the false premisses, ““All men are 
stones, All stones are animals”. After these not very interesting detailed 
investigations Aristotle continues his general discussion in the second of 
the passages we want to analyse (57a36—-b17). It is evident, he says, that 
at least one premiss of a correct syllogism must be false if the conclusion 
is to be false. On the other hand it is not, as one might be tempted to 
think, necessary that at least one premiss of a syllogism with a true con- 
clusion be true. It is, actually, quite possible that the conclusion is true 
even when both the premisses are false — od pyv && &vayKys, but there 
is no necessity for this. No necessity for what? Obviously for the con- 
clusion being a frue sentence, not for the conclusion following from the 
premisses, as Maier understands this all-important clause. The whole 
passage does not deal with the question whether the conclusion follows in 
such cases, still less with the problem whether the conclusion “follows 
by necessity” or “simply follows” — which is what Maier actually thinks 
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Aristotle says (l.c., p. 246). A conclusion is, for Aristotle, defined as a 
proposition that follows from certain premisses with necessity: TO plév ... 
yap ovppaivov é& avayKns tO ovprépaocpd éottv (53b18). 

It is, then, quite off the mark to say, as Maier does, that Aristotle 
failed, in this passage, to distinguish properly between the truth (i.e. the 
validity) of a syllogism and the truth of the propositions which constitute 
it. Rather it is Maier who has failed to notice a distinction which 
Aristotle actually emphasises: Aristotle does not say a true conclusion 
could not follow with necessity from false premisses, but he says and 
teaches, consistently, that a conclusion, which follows from false prem- 
isses, is not necessarily true. That these are two different propositions is 
clear from the fact that one of them is false, the other true. It is, of course, 
an overstatement to say that Maier did not see the difference between 
both these propositions, since he never even thought our second propo- 
sition a possible interpretation of the text in question. But Ross regards 
them, clearly, as equivalent. He says: ‘““The main thesis is that in such 
a case” (false premisses) “the conclusion does not follow by syllogistic 
necessity (a40). This is, of course, an ambiguous statement. It might 
mean that the truth of the conclusion does not follow by syllogistic neces- 
sity, but if Aristotle meant this, he would be completely contradicting 
himself. What he means is that in such a case the premisses cannot state 
the ground on which the fact stated in the conclusion actually rests, since 
the same fact cannot be the necessary consequence of another fact and 
of the opposite of the other.’’* Ross asserts, consequently, that Aris- 
totle shows in 57a40-b3 that the conclusion actually follows, and in 
b4—17, that the premisses cannot here state the ground on which the fact 
asserted by the conclusion rests. But we do not find any demonstration 
of this kind whatever in the text: that a conclusion “actually follows” — 
if it be a conclusion — is for Aristotle a tautology and does not need any 
demonstration. And that false premisses do not provide a reason for their 
true conclusion is certainly an opinion of Aristotle’s, but one that has 
left not even a trace in b4-17. Ross has simply been misled by Aris- 
totle’s remark in 53b7 that he would discuss that point later on, as I said 
before. I confess to being unable to understand the “‘since”’ in the quoted 
passage of Ross’ commentary: I do not see how the proposition that 
one fact cannot be the necessary consequence of another fact and the 
opposite of this other fact could ever be a proof of the proposition 
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that false premisses cannot give the reason for the fact stated in the con- 
clusion. For there is certainly no necessity for the false premisses in 
question to be the negations of those premisses which contain, in Aris- 
totle’s sense, the “‘ground”’ of the conclusion. 

Aristotle does not, in these passages, discuss the question whether in a 
syllogism with false premisses the conclusion follows with necessity. Still 
less does he decide that it does not, as Maier would have us think. 
Neither does he deal with the problem whether false premisses can 
contain the ground of the fact asserted by the conclusion, as Ross sup- 
poses. The problem Aristotle actually talks about is this: how is it that, 
while from two true premisses invariably a true conclusion follows and, 
if the conclusion is false, one of the premisses must be false, a con- 
clusion from two false premisses or from premisses differing in truth- 
value may nevertheless be either true or false, just as it may happen? This 
is the logical puzzle Aristotle tries to understand, and he thinks he can 
offer a proof that this must be as it is. His argument runs like this: In no 
case can one fact be the necessary consequence of some other fact and 
the opposite of this fact as well. Therefore, precisely because from the 
truth of the premisses the truth of the conclusion results by necessity, it 
is impossible that also from the falsity of one or both the premisses the 
truth of the conclusion should follow by necessity. Therefore the con- 
clusions of syllogisms with false premisses are propositions that are by 
necessity not necessarily true. The same argument is applicable to the 
truth-or-falsity of the premisses: If the falsehood of the conclusion 
implies the falsity of at least one premiss, it is impossible that also from 
the truth of the conclusion the falsity of at least one premiss results by 
necessity. Therefore the conjunction of the premisses in a syllogism with 
true conclusion would by necessity be not necessarily false. 

All this would in fact be proved if the proposition were shown to be 
true that one and the same fact cannot follow from another fact and its 
opposite. Now our passage 57b3-17 contains nothing but Aristotle’s at- 
tempt to give a demonstration of this principle. This is not the only way to 
understand the text, but it is clearly a way to understand the text most 
thoroughly. The proof given by Aristotle is subtle, even elegant, but 
fallacious — as has already been pointed out by Lukasiewicz. The ab- 
surdum to which Aristotle reduces the hypothesis of the principle’s being 
untrue looks absurd enough, but is not. 
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Aristotle proceeds like this: for the proposition “Both premisses are 
true” he substitutes the proposition “‘A is white”. For the proposition 
‘“‘Not both the premisses are true” (the negation of the first proposition) 
he puts the proposition “A is not white’. The proposition “The con- 
clusion is true’? is replaced by the proposition “‘B is large’’, and the 
proposition “The conclusion is false’’ by the proposition ‘‘B is not large’’. 

Aristotle then gives two logical laws: (A) ‘‘If A implies B, then Not-B 
implies Not-A”’ (57b1 sqq.) and (B) “‘If A implies B and B implies C, then 
A implies C” (57b6-9). Both (A) and (B) are elementary rules of proposi- 
tional logic. Now if the fact that B is large (the conclusion is true) could 
follow from the fact that A is white (both premisses are true) and as well 
from the fact that A is not white (not both premisses are true), we would 
have the two implications (1) ‘‘From ‘A is white’ there follows ‘B is large’”’ 
and (2) ‘‘From ‘A is not white’ there follows ‘B is large’’’. From (1) we get, 
according to (A), the implication (1’) ‘‘From ‘B is not large’ there follows 
“A is not white’’’. Now we apply (B) to (1’) and (2) and we get the new 
proposition (3) ‘‘From ‘B is not large’ there follows ‘B is large’”’ — and 
this is evidently absurd, says Aristotle (todto 5& adbvatov, 57b14). And 
Maier (l.c., II, 1, p. 331) and also Ross (Lc., p. 437) quite agree with 
him on this point. Both scholars think a proposition of the form “If 
Not-A, then A”’ to be self-contradictory. But, of course, only proposi- 
tions of the form “‘Not-A and A” are self-contradictory, and a conjunc- 
tion of two propositions is not equivalent to the conditional of these 
propositions, not even in Aristotle’s logic. One is always tempted to 
think a proposition absurd when we cannot imagine a situation in which 
it would be the natural thing to utter this proposition. But that we cannot 
think of such a situation does not imply the absurdity of the proposition 
itself. On the other hand there may well be situations in which it is quite 
sensible to utter absurd propositions — examinations being one ready case 
of this. So the attempted proof of the principle that one fact cannot fol- 
low from another fact and the opposite of this fact breaks down here. 

But it can also be shown that the principle itself is not true. There are 
cases which justify statements that openly violate Aristotle’s principle. It 
is unfortunately true of some patients that they will die if operated upon 
and also when no operation will take place, e.g. in cases of advanced 
appendicitis complicated by extreme weakness of heart. And in such 
cases, apart from all general problems of causality, both a fact and its 


201 


ARISTOTLE’S THEORY OF THE SYLLOGISM 


opposite are certainly the ‘‘ground”’ for another fact — at least in exactly 
the sense Aristotle wants to rule out by his principle. For we certainly 
can apply Aristotle’s rules (A) and (B) to our example and we will get 
the proposition “If the patient does not die, he will die’ - which is only 
a rather pointless way of saying he will die anyway. 

Aristotle has, to sum up, been puzzled by the logical fact that a con- 
clusion correctly inferred from false premisses is neither by necessity true 
nor false. He has, to overcome his difficulty in understanding this simple 
fact, tried to devise a proof of it. But he failed: the main premiss of his 
proof (what I called his “principle’’) is false, and the attempted demon- 
stration of this principle by reductio ad absurdum is fallacious. Now I 
think it is easily understood that Aristotle should feel puzzled by the 
logical fact that puzzled him. He freely uses rules of propositional logic 
in his systematic account of the syllogistic moods and figures, but he 
never stopped to analyse these logical structures he made use of. The 
truth-table-like treatment of the conditional by the Stoics somewhat later 
on showed that there is no puzzle here at all. 

We have seen that Aristotle does not deal in our passage with the 
question whether syllogisms from false premisses can be valid nor with 
the problem whether false premisses can state the ground of the fact 
asserted in the conclusion. He talks simply about the relations that hold 
between the truth-values of premisses and conclusions in valid syllogisms, 
and he states them correctly. The proof he offered for the logical fact 
correctly stated by him was, however, shown to be incorrect. Now the 
interpretation of Maier is curiously different from the one just given: 
Maier thinks Aristotle wants to establish quite a different thesis and 
one that even Maier himself would not accept. But the proof Aristotle 
gives for this thesis Maier regards as correct. Yet it is certainly somewhat 
odd to reject a thesis and still to accept a proof for this thesis as correct. 
The interpretation given by Sir David Ross is at least self-consistent. But 
he, too, accepts a formally incorrect proof as valid confirmation of a 
thesis the proof could not establish even if it were correct. 

I conclude, then, that the Albrecht argument against Lukasiewicz’s 
thesis has no foundation in the text of the Organon. 
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NOTES 


1. A.N. Prior, ‘Lukasiewicz’s Symbolic Logic’, Australasian Journal of Philosophy 30 
(1952), 33-46. 


2. W. Albrecht, Die Logik der Logistik, Berlin, 1954, especially pp. 56 sqq. 
3. AS, p. 49. 
4, APPA, p. 436. 
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—, 4th figure, not recognised by A. 57, 
89, 109-119, 139, 140, 143, 1894?, 
not ‘unnatural’ or ‘worthless’ 13134, 
13135, not ‘overlooked’ by A. 90, 
109, 114, 126, indefinable by means 
of A.’s methods 114-117, 12925, 
13188, definable by modified form of 
A.’s methods 117; syllogisms of, 
recognised by A. 89, 109-112, but 
put in Ist figure 70, 78, 106sq., 112, 
127, unsatisfactorily systematised by 
Theophrastus 113 

—, see also: diagrams, extralogical 
considerations, terms 

Formulation, of premisses, traditional 
vs. Aristotelian 8-12, 88. See also: 
copula 

—, of figures, standard 92, 98, 102, 
104sq., 114, 125 


Geometry, A. a lover of 124 


Ideas, Platonic 158sq. 

Implication, VI, 30sq., 37. See also: 
propositions 

Inconcludence, A.’s proofs of 26, 55, 
168-183; by ‘the indefinite’ 177-181 

—, vs. rejection 181sq. 

‘Indefinite’, see: inconcludence 

‘Inductive’ science, vs. deductive 
science 133. See also: demonstrative 
science 


Metaphysics, see: extralogical 


considerations 
Mistakes made by A. 19sq., 21, 23, 
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ARISTOTLE’S THEORY OF THE SYLLOGISM 


55sq., 97-100, 177, 190°, 19154, 
19179 

Mnemonics 2, 134, 142, 18729 

Modal Logic 18sq., 22; implications in 
65sq.; interpretation of A.’s modal’ 
operators 411, 412, 8521. See also: 
perfection, possibility, necessity 


Necessity, relative vs. absolute VIII, 
16-37, 198sq.; A.’s definition of 
contradicted by his practice 26; 
and universal validity 26sq., 170 

—, absolute 33-36 

—, see also: extralogical consider- 
ations, modal logic 


Obversion, not known to A, 144 

Ontology, see: extralogical 
considerations 

Opposition, square of 151 

Ordinary language 178. See also: 
terminology 

‘Ostensive’ proof 1851 


Perfection 2, 43-84; of Ist figure 
syllogisms 50, 63sq.; in modal 
syllogistic 61-67; earlier accounts of 
69-82; syllogisms, not figures, are 
perfect or imperfect 43sq., 73sq.; 
imperfection vs. invalidity 43, 45sq. 
See also: evidence, extralogical 
considerations 

Polysyllogisms 19054 

Possibility, relative vs. absolute: 20, 
171; A.’s definition of 63; as 
existential quantifier 32; one- and 
two-sided 8622 

—, see also: modal logic 

Predicate, see: subject 

Premisses, false: syllogisms from 
196-202 

—, transposed, and validity 58-61, 
75-77, 83, 8518, 8529, 8631, 141sq.; 
and evidence 60, 83, 92 

—, see also: copula, formulation, 
propositions 

Proof, all proof thought by A. to be 
syllogistic 133, 184°; how can 
syllogisms be proved? 133-136. See 
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also: axiomatisation, ‘ostensive’ 
proof, reduction, syllogism 

Propositional logic, discovered by 
Megarians 137; ‘more elementary’ 
than syllogistic? 184’, 194; laws 
used by A. 111, 128°, 134, 137, 
139-142, 151-154, 163-165, 176, 180, 
182, 1848, 18614, 19054, 19055, 190°S, 
202 

Propositional schemata 29 

Propositions: syllogisms are 
propositions, not rules 3-4, 196; 
A.’s procedure for reviewing pairs of 
syllogistic propositions 100sq., 105, 
138, 168-170 


Quantifiers 26-29, 161, 165, 1894. 
See also: necessity, possibility 


Reduction 46sq., 132-168 

—, and proof 134-136. See: 
axiomatisation, proof 

—, by conversion 133, 137-144; of 
Celarent 139-140; of Darapti 140; 
of Camestres 140sq.; of Disamis 141 

—, by reductio ad impossibile 133, 137, 
144-156; as proof of validity vs. 
proof of conclusion 145-147, 18828; 
of Camestres 144; of Baroco 144— 
145, 147-151 

—, by ‘ecthesis’ 133, 137, 156-168; 
in modal logic 157, 161, 165-167; of 
Darapti 159-164; of Bocardo 164sq. 
See also: ‘ecthesis’ 

Rejection, see: inconcludence 

Relations, converse 49, 54, 56, 110; 
symmetrical 55; transitive 51; 
relational logic 52-54, 8415; relative 
products, syllogisms construed as 
53-56, normed 53sq., 193 

Rules, see: propositions 


Sea-battle 24 

Subalternation, laws of 111, 143; 
subaltern moods, not recognised by 
A. 111, 13029, 143, 152-153, 18728 

Subject and predicate 5sq.; 
of syllogisms 37-39 


INDICES 


Syllogisms, apodeictic 16sq. See also: 
proof 

—, with concrete terms 4, 10, 25, 
29-31; not distinguished from laws 
by A. 98 

—., definition of 4446 

—, hypothetical 148-150, 155sq. 

—, moods of 1, passim 

—, ‘potential’ 46 

—, in Plaio’s Phaedo 46, 81 

—., principle of 78, 89. See also: 
dictum de omni et nullo 


—., traditional vs. Aristotelian 1-4, 78. 


See also: formulation 

—., see also: causal syllogism, figures 
of the syllogism, mnemonics, 
perfection, premisses, proof, propo- 
sitions, reduction, relations, 
subalternation ; 

Syllogistic, A.’s not a system 154; 
n-termed 153sq. See also: 


axiomatisation 
Systematically misleading expressions 
23, 95, 135sq., 18828 


Terminology, technical 9-12, 17-21, 48 

Terms, contrary 7 

—, ‘last’, ‘middle’, ‘first’ — a paradox 92 

—, middle 51, 103 

—, negative, not known to A. 144 

—, singular 4-8 

—, subordinate and superordinate 6sq. 

—, definitions of, in Ist figure 96-100, 
inadequacy of 97sq., 1291’; in 2nd 
figure 102sq.; in 3rd figure 104 

—, one definition for all figures 
106-109 

—., see also: figures, formulation 

Transposition, see: premisses 


Universality, see: necessity 
Universe of discourse 37sq. 
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